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Lesson 


Revision on 
vectors 


The quantities which we deal with in our life are divided into two kinds of quantities : 


(1) Scalar quantities : They are the quantities which are completely determined 
if we knew their magnitude only as a real number 


As : length » mass ; time » temperature degree , volume : distance. 


(2) Vector quantity : It is a quantity determined by a real number 
(the magnitude of this quantity) besides the direction. 


i.e. The vector quantity is determined completely if we knew its magnitude and its 
direction. 


* Directed line segment : 


It is a straight line segment having an initial point and an ending point » with direction 
defined from the initial point to the ending point. 
* The norm of the directed line segment (^B) E 
the norm of AB is the length of AB and it is denoted by ABI 
* The two directed line segments are equivalent if they have : 
— The same length (the norm) and the same direction. 
* ABz BA (they have opposite directions) 
* AB--BA 
• [ABI вА] 


* The position vector of a gi a given point (A) with h respect to the origin point (O) it is the 
directed line segment OA >it is denoted by A 

For example : 

In the opposite figure : 

If OA is the position vector of the point (A) = (X » y) then: 


«|| Al = the length of OA =} Хх? + y? 


x If IAI = | length unit (unity) 


» then A is called the unit vector. 
* 1= (1 )0ء‎ 
aj = (0 » 1) are two unit vectors 


(called two basic unit vectors) in the two directions of the two coordinate axes. 


* О = (0 » 0) it is zero vector which has no direction and it is denoted by [v] 

* X = (X » y) is called the cartesian form of the vector A 

«А=хі+ у F expresses the vector `А in terms of the two basic unit vectors. 
E (I A 1 B 6) is called the polar form of the vector A 


* 0 is the measure of the angle made by the vector OA with the positive direction of 
X-axis » it is called the polar angle. 


х= A [со 0 » then cos 8 = 
lal 
xy=|l A llsin 0 > then sin 0 = 
lal 


ҤА=(Х|›у) > В=(Х, y) sthen: 


> 5 


=B if and only if X, = X35Y17Y? 
e d 

* AB-B-A-(X5-X; ›у,-у)) 
A-K(Xsy)-(KXsKy) 


ПКА with regarding that : 


K>0 then)» A and К А have the same direction 
oi where k #0 


{ \ A E z s Р. 
К <0 еп A and К A have opposite direction 


» Revision 


* Adding and subtracting vectors geometrically : 


AB+BC=AC — |AB«BD-AD — AB«AC-2AD = AB-AC-CB 
АВ+ВС+СА=О AB+AC=AD — | BD+CD=0 


* Physical applications : 


The resultant force R 
* The resultant of a set of forces acting on a body is operated as the operation of adding 
vectors 


Le. The resultant force F, 
R-FQEQSES. Р, F, 
For example : 

If we defined a unit vector ё in the direction of the motion of the body then : 


A In the case of motion of the H — In the case of vertical motion = 


body on a rough plane 
The resistence force 
» The resultant po có 
Th f к Р F x 5 
e friction force ushing force 
зш ues force = 50 e + (-30e) B 
^ 
=20е 
The resultant force Le. The magnitude of 
Rests з (= 26 the resultant 4 
a а = 20 Кемі. w=sokg.wt.| 
i.e. The magnitude of the "The gravitational force 
resultant = 2 newton COR (the weight) 
b gus Р * The direction of resultant is in the 
* The direction of the resultant is in the e ө 
en . direction of the weight 
direction of the motion of the body. 


* If the two forces have the same magnitude and the same line of action but in two 
opposite directions then the resultant R = О 

* If the resultant of a set of concurrent forces = O this means the set of forces are in 
equilibrium. 


Example @ 


(1) Write the vector A= (3 , -{з) in the polar form. 


(2) Write in terms of the two basic unit vectors the vector X whose norm = 10 length unit 
and act in the direction of Western North. 


b Solution 


W v JA =¥o4+3=273 
KE SERED 


X 3 Я 
г. cos Ө = Lm == =-—>0 sin Ө = —— -5 
[AT 23 2 lal g? 
2. Ө lies in the 4" quadrant 2. 8 = 360 — 30 = 330° 
2 A = (213 ,330°) 
De Al=10 , ө=135° ^ X- lA сов Ө = 10 cos 135° =- 51/2 


у=1А | sin 0 = 10 sin 135° =5]2 


.. A=(-512 572) А=-5{21 +52] 


Example @ 
If the forces F, =2i+ 3j , F, - aij , R= 51+ b j act on a particle 
Find the values of a and b if these forces : 
(1) Their resultant = 51-2 j 
(2) Are in equilibrium. 
P Solution 
The resultant = F, + F} +F,=(2i+ 3j)+(ai +])+(51+ bj) 
=(2+a+5)i+(3+ 1 +b)j 
(1) * The resultant = 51-2 j 
n (1+a)i+(4+b)j=51-2j 
“T+a=5 “45-2 
..4+b=-2 “.b=-6 
(2) * The forces are in equilibrium 
28-0 .. (7 +а)ї+ (4+6) j= O 
a=-7 >» bz-4 


Unit One 


Forces - Resultant of two forces meeting at a point. 


Forces resolution into two components. 


The resultant of coplanar forces meeting at a point. 


Equilibrium of a rigid body under the effect of two forces / three 
forces meeting at a point. 


(The triangle of forces rule - Lami's rule). 


Follow : The equilibrium 


(Meeting lines of action of three equilibrium forces). 


Forces - 
Resultant of two 
forces meeting 
at a point 


"The force is defined as the effect of a natural body upon 


another опе" by pushing: attraction» pressure or repulsion". 
The natural body is a body consisting of material (mass) 
and volume not equal to zero. 
The natural bodies can be classified into two kinds : 

- Rigid hodies (solid bodies) : They are the bodies whose 
shapes do not change whatever the forces which are acting on 
them as solid metals» rocks: .......... " 


- Deformable bodies : They are the bodies whose shapes can be disfigured as strings: liquids» 


gases» rubber and clay and our study in this unit will be continued to rigid bodies only. 


Kinds of forces F 


There are different kinds of forces » as : | 


(1) Tension force (T) 


As the force in the string (or the rope) 


when carrying a body at it. (Tension in the string) | 
| 
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( 2 J Pressure force (P) : T (Reaction) 


As the force that appears when a body stabilized on a surface. 


(s J Reaction force (r) : 


As the reaction of a smooth surface on a body stabilized on it. 


PiPressure) 


(2) Attraction forces and repulsion forces : ) 


As the forces which formed between magnetic poles » electric charges and astronomical objects. 


(8) Gravitational forces (weights) : 


If we let a body in the air » then it will drop down towards the Earth because the attraction 
force of the Earth attracts any body towards it. 

This force is called gravitational force or weights. 

* Notice that : the weight (W) = the body mass x acceleration of gravity 2 m x g 


N Expressing force 


The force is a vector quantity so it can be represented by the same way as the vectors. 


ie. The force can be expressed as follow : |-——-——-——— 


(DF- (X » y) 2 the cartesian form. 
@Е = xi + yj => in terms of the fundamental unit vectors. 
@)F= ( | Fl > ө) — the polar form. 


Determination of the force 


The force is a vector which passes through a fixed point. 
i.e. It acts in a given straight line. 


[ i.e. The force is determined by : } - س‎ 


. (1) The magnitude of the force. (2) The direction of the force. 
(3) The point of action of the force. 


рс 
E 
DEN 


For example : 


The football player kicks the ball by a determined force 
(magnitude of the force) in a determined direction (direction 
of the force) in a certain point on the surface of the ball 


(Point of action of the force) 


1 


UNIT 


N The magnitude ofthe force 
(1) The measurement units : ) 


* The magnitude of the force (The numerical value of the force) is measured by units which 
are called weight units. 


* There are other units to measure the magnitude of force (they are called absolute units) 
As : The dyne, the newton : 


* The weight units connect with the absolute units by the relation : 


| 1 kg.wt. = 9.8 newton » 1 gm.wt. = 980 дупе 


j (unless something else mentioned) 


(2) rhe direction of the force : ) 


It is the direction of the vector which represents this force and it is determined by the measure 
of the polar angle of the force vector in the case of the coplanar forces in the same plane. 


* The polar angle is the positive directed angle which the vector makes with the positive 
direction of X-axis. 


The point of action of the force : ) 


The action of the force is determined by its point 
of action. If you try to open the door of a room or 
close it with a force near of the line of hinges » you 
will find difficult to rotate it. 

As you are far from the line of hinges as the 
difficulty becomes less. As shown in the figure. 


The line of action of the force ee 


The line of action of the force is the line passing through the point of 


action parallel to the direction of the force. Mes 
For example : Gode gravi 


— The tension line in a string is the string itself. “шею i 


— The line of action of the weight of a body is the vertical Еу | 
і 


line passing through the center gravity of the body. O мам 
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|^ Displacing (or translation) of the point of action of the force (force penetration) 


If the force F acts on a rigid body and A is the point е F 
of its action » then we can displace this point to 
another point on the body "B" or "C" or .... on the 


line of action of the force without changing in its 
influence on the body. 


i.e. Any point lying on the line of action of a force can be considered as a point of 
action of this force. 


| Resultant of two forces meeting at a point | 


The resultant of two or more forces is a single force has the same effect as the two or more forces. 


IN inding the resultant of two forces meeting at a point (geometrically) 


This method depends on the parallelogram rule to add two forces : 


If two forces ( F, > E;) meeting at a point are represented 

in magnitude and direction by two sides of a parallelogram 
meeting at this point » then their resultant ( R) is represented 
in magnitude and direction by the diagonal of the 
parallelogram which starts from the same point. 


ie.R =F, +F, 


Example (1) 


F; and Е, are two forces acting оп the point О from a solid body 


» where Е, = 500 newton and acts on the direction of East » Е, = 300 newton and acts 
in the direction 60° North of west » find their resultant graphically. 


> Solution 
* We use the drawing scale one cm. WEN 
per 100 newton 


* Draw OA to represent Е; and OB 

to represent F, where 

[ОА 15cm. > OB |=3 cm. 
* Then complete the parallelogram OACB 
> then OC represents the resultant R 


1 


* By measuring » we find that 1 oc | = 4А cm. approximately» m (Z АОС) = 37° 


UNIT 


2 R acts at O and its magnitude = 440 newton in the direction 37° North of east approximately. 


( Remark 
If Е and E act at the point O and if they are pa 
represented by the two vectors АО and OB as Р Саз. EET [s [neue 
in the opposite figure » then according to the d геа € í т LESS 
rule of addition of two vectors » AB represents. HF, af 
the resultant of these two vectors. But the line ET: 
of action of the resultant of F, and Е, must pass . Ti Е a 
through O 
Therefore » we draw from O the directed line segment oc equivalent to AB which 
represents the resultant of these two forces perfectly. 


Finding the resultant of two forces meeting at a point analytically 


N 


Let the two forces F, and Е; meet at O and о is the measure 
of the angle between the directions of the two forces. 
If OA and OB represent the two forces Е, апа Е; »then OC 


represents the resultant К 


Let 0 be the measure of the angle between the resultant R and the force F, » then from our 
study of the cosine law in trigonometry » we can get the resultant of the two forces F, and 
F in magnitude and direction from the following relations : 


Е +F, cos a 


where F, » F, and R are the magnitudes of E E F, and R 


A Special cases 


o If the two forces are perpendicular (i.e. & = 90^) : ) в 5 


.. cosa@=0 > sina=1 
Substituting in the two previous relations » we get that : 
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(2) If the two forces are equal in magnitude (i.e. F =F, =F): ] 


In this case , the parallelogram OACB exchanges 


to a rhombus » then : 


R= OC -20M -20A cos —- 


Le.: 


Notice that : о = 120° , So R =F 


( 3 J If the two forces have the same line of action and the same direction (i.e. à = 0°): ] 
- cosa zl 


Substituting : 


„КТЕ +F; +26 paint, +F, =F, +F, 
ie. R=F +F, 
¦ and the direction of the resultant is the same direction of the line of 
action of the two forces. 


* i this case » К is called the greatest or the maximum value of the renam 


(4) If the two forces have the same line of action but in opposite directions (ie. a= 180°): ) 
.. соз @=—1 a 
Substituting : 
кее +2 ЕЕ, (0) = [Е2+Е,2-2 ЕЕ, =F -F 1-Е, 


Le. К=|Е,-Е,| 


i and the direction of the resultant is the direction of the greater force in magnitude, 


* In this case › К is called the smallest or the minimum value of the resultant. 


(8) If the two forces are equal in magnitude and have the same line of action but in opposite directions : J 


Tn this case : F,=F,=F » 0= 180° 


> соз@=—1 —Е=ЙЕ?+Е?-2Е?=0 
C R= zero م‎ 


i.e. The resultant is zero vector. 


1 


(8) If the resultant is perpendicular to the first force (i.e. 0 = 90°): | 


O unit 


790 = 90° nn 
ni R= F -F (Pythagoras' theorem) 
ү” iia F, +F, cos a 
scot 0 =0 и уа e 
и Е, sin a 


e Е, +F,cosa=0 


4 COS A= s 


F, 
-. œ is an obtuse angle » Е, < F, 


i.e. When the resultant is perpendicular to one of the two forces it is perpendicular to the 
smallest force. 


Example Ө 


Two forces of magnitudes 5 newton and 3 netwon act at a point and include an angle 
of measure 60°, find their resultant in magnitude and direction analytically. 


P Solution 
к= Fj +F, +2 ЕЕ, cosa 
5 R=125+9+2x5x 3x cos 60° = 7 newton. 


F, sina in 60° 
“me =_ MEET _ 313 
F, +F, cos а 5+3 cos 60 13 
292 21° 47 
2. The magnitude of R is 7 newton and include an angle of measure 21° 47 with the first 
force. 
Example Єў 


Two perpendicular forces act at a point such that F, = 6 newton and F, = 2.5 newton. 
Find their resultant in magnitude and find its direction. 


> Solution 
E + Р? ı~. R =} (6) + (2.5) = 6.5 newton. 
" ВЕ: А ih. di = 999° 37 
+ tan 0= چ‎ < tan 0= = 7.022293] 


2. The magnitude of R is 6.5 newton and include an angle of measure 22° 37 
with the first force. 
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Example [4] 


Two forces of magnitudes 50 newton and 100 newton act at a point. Their resultant is 
perpendicular to the first force. Find the measure of the angle included between the 
two forces and the magnitude of the resultant. 


> Solution 
Е = 50 newton › Е, = 100 newton. 
77 The resultant is perpendicular to the first force. 


^ F, +F, cos a=0 .. 50 + 100 cosa 20 
Чч E290. 1 202120? 
*. сов а= 300 2 20-120 


VR =? + (FJ + 2 (Е) (Е,) cosa 


.. R =050)2+ (100) +2 х 50x 100 cos120 = 504[3 newton. 
Another solution : 


Let OA represents the force whose magnitude is 50 newton 5 
OB represents the force whose magnitude is 100 newton. 

» `2 the resultant is perpendicular to the first force 

2. A OAC is right-angled triangle at O 

^ cos A= 94 =-Э0-= + 

^ m (4 A) = 60° 

^. m (Z АОВ) = 120° and it is the measure of the angle between the two forces. 


„ В? = (100) - (50)? ^ R= (100)? - (507. = 5013 newton. 


Example Ө 


Two forces act at a point. The greatest value of their resultant = 32 kg.wt. and the 
smallest value of their resultant is 12 kg.wt. Find the magnitude of each of them » then 
find the magnitude of their resultant if the measure of the included angle between 
them is 60° 


P Solution 
Let the great force = F, and the small force = F, 
.. Fı +F,=32 Q 5 R-E-12 Q) 


From (1) and (2) : Е = 22 kg.wt. and Е, = 10 kg.wt. 
1#0:= 60° » then R=[(22) + (10)? + 2 x 22 x10 cos 60° = 24/201 кми, 


(Fe ۱/(م‎ ef (شرح)/۲‎ OW تطبیقات الریاضیات‎ ja al 


UNIT 


1 


Example @ 
Two forces are equal in magnitude. The magnitude of their resultant is 70^[3 newton 
and the measure of the angle between them is 60^. Find the magnitude of each of the 


two forces. 


} Solution 
+: The two forces are equal in magnitude. 
^ RzZ2Fcos 3 ^. 7013 = 2F cos 30° - Е = 70 newton. 


2. The two forces аге 70 netwon and 70 netwon. 


Example 
Example €) 
Two forces of magnitude 6 and F kg.wt. act at a particle such that the measure of the 


angle between them is 135° 
Find the magnitude of their resultant if the line of action of the resultant inclines by 


an angle of measure 45? with the force F 


P Solution 


F, + F, cos & 
» where 0 is the measure of the angle between the resultant and the force F 
BET TES 32 
s 45 2 1=—— 
Е + 6 cos 135 F-342 


 F-342=342 2 F= 612 калм. 
„  R=(F) + (Е, + 2Е,Е, cosa 


в 006) + (6127 + 2 x 6 x 62 соз 135° =6 kg.wt. 


Example Ө 
Two forces acting at a point. If their magnitudes are 4 F and 3 Е »find the measure 
of the angle between them if the magnitude of the resultant is ү 13F 


> Solution 
v В? = (FJ? + (E)? + 2 (Е) (Е,) cos a 


" (113 Ef 2 a E? + GE? +2 x 4F x 3F x eos a 


213 F = 16 FP +9 F + 24 FP cosa 2212 Е2=24 FP cosa 
2 
& вв = АЖЕ „1. д @ = 120° 
2p 2 
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Example [9] 


p 
Two forces of magnitude 7 kg.wt. and F kg.wt. act at a particle and the measure of the 
included angle between their directions is 120° 

If the magnitude of their resultant is 713 калт. 

Find the value of F and the measure of the angle which the resultant makes with the 
first force. 


b Solution 

2 
` R =F? + F2 +2 БЕ, соза ıı 713) = (+F +2 x 7 x F cos 120° 
5147249 F-7F л Е2-7Е-98=0 
2 (8-14) (Е+7)=0 +. Е= 14 кемі 
. _ Esino . 14 sin 120° IAE 
viandes D cos san 0 = Тасос 120° 7 zero “Undefined 
~<. cot Ө = zero 7.9 = 90° 


i.e. The resultant is perpendicular to the first force. 


Example (T) 
Two forces of magnitudes 5 and 5 42 кал. act at a point. 


The first towards East » the second is towards Western North. Prove that the 
magnitude of the resultant = the magnitude of the first force and find the measure of 
the angle which the resultant makes with each of the two forces. 


P Solution North 
F,-25kg.wt » F,= 52 калм. 

From the figure œ = 135° 

RW +(F,) + 2Е,Е, cosa 

ve R=Y25+5042x5x5]2xcos 135° 

“ R=5kg.wt.=F, s% tan 0= 


[2 5а 135° 5 

“ tan 9 = pepe arn = zero 
5 +54] 2cos 135 

-. cot Ө = zero 79 = 90° 


South 


«undefined» 


Ев perpendicular to F, 


i.e. Towards North and makes an angle of measure 135° — 90° = 45° with F, 


Example [11] 


Two equal forces intersect at a point and the magnitude of their resultant equals 
8 newton » if one of them is reversed » then the magnitude of their resultant equals 
6 newtons. Find the magnitude of each force. 


pe 

а F Ra 

R, =2Fcos 8 =8 F 
a ES 
i. Feos-=4 a) 
180 — o 
+R, =2F cos ( = )«6 180-a 
П: Е 

+. Fsin Fi 3 (2) (First case) (Second case) 
By squaring the two equations (1) » (2) and add : 
^ Feco? + F sin? 2 16 +9 ^. F (cos? = + sin? =) = 25 

2 2 2 2 
@ PF =25 2 F=5 newton 


^. The magnitude of each force 5 » 5 newton 


• Notice that the two equations сап be solved as the following : 

Dividing equation (2) by equations (1) : 2 3 
tan = 3 - зїп-== 3. 

T 2 4 Ы 2 5 4 


» by substituting in equation (2) : 
“Fx ies <. F=5 newton. 
2. The magnitude of each force is 5 newton. 
Another solution (Geometrically) : 
< The two forces are equal. 
7. R} > R, bisect the angle between the two forces. 
ARR; 
n + (R= FP 
1. 64+36=4F 
=25 AES 


-. The magnitude of the two forces are 5 » 5 newton. 
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Forces 
resolution 
into two 
components 


ofaknown force into two known directions 


A Resolu 


Suppose that the force R acts at a point O 
and it is required to resolve R into two components 
F, and F,. Let Ө, and Ө, be the measure of angles of 


inclination of F, and F, to the direction of R 
Therefore » we draw w using a drawing scale the vector OC to ы F АХ 
represent the force R > then we draw from О the two rays OX and OY making two angles 
0, and Ө, with OC and in different sides of it. 

Then we draw from C two rays one is parallel to OX and the other is parallel to OY to 

get the parallelogram ( OACB as in the shown figure > thus the vector O. OA represents t the 
component F, and OB represents the component F, and the vector AC represents F, also 
By using the sine rule on A OAC , where т (4 ACO) = 

and sin (4. OAC) = sin [180° — @, + 65)] = sin (6, + 8,) 


. B B R 
‘i sin; sm0, ^ sin (9, +6,) 


Le. ai on 
F, (the magnitude of the component of R » which inclines by Ө, on К) -— 


; And 


UNIT —- 


1 


Example [1] 


Resolve the force of magnitude 20 newton into two components one of them inclined 
on the given force with an angle of measures 30° and the other force inclined by an 
angle of measure 45° on the other side of the force » then approximate the answer to 


the nearest one decimal. 


y Solution 
_ RsinO, ^ 20 sin 45° 
1 sin (0, +0, ^ gin 75° 
Eu RsinO, —— 20sin30* 
2^ sin (8, x 87 sin 75? 


= 14.6 newton. 


= 104 newton. 


Example €) 


In the opposite figure : 

A light of weight 10 Newton is suspended by two strings 
АС , BC fixed in two horizontal points with equal two 
angles » the measure of each of them is 20° 


(1) Resolve the weight of the light in each of the two directions AC ВС 


(2) What happen » if the magnitude of the components of the weight in the two directions of 
the strings » if its angle decreased with horizontal less than 20, and what do you deduce 
to the magnitude of the component of the weights when the string becomes horizontal. 


P Solution 


(1) The weight (10 newton) acts vertically downwards » and 
from the figure : 


Wi Е W, 130 

sin 70? sin 70° sin 140° 

sw ew. с ЛО віп 70° _ 

E -W,--unl4 140° = 15 newton. 


(2) If the measure of the angle decreased with horizontal less than 20° ; then the magnitude 
of the component will increase to become unlimited when the strings are horizontal. 


N Resolution of the force into two perpendicular directions 


Let the force R acts at the point O and we want to resolve this 
force into two perpendicular forces Е; апа F, such that F, 
inclines by 0 on the direction of R 


In this case »the parallelogram become a rectangle. 
Applying the sine rule on A OAC we get : 


Y 
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ш. Б 
sin (90°— 0) ѕіпӨ ~ sin 90° 
F, F 


Thus ;F,-Rcos0 , F,=Rsin@ 


АР, (the magnitude of the component in the given direction) = К cos Ө » and F, (the magnitude : 
of the component in the perpendicular direction to the given direction) = R sin Ө 


The component F, sometimes is called the projection of R in the direction ofOA 

and the component F, is called the projection of R in the direction of OB 
—=—===== 

Remarks 


(1) The magnitude of the component adjacent to the given angle = R cos (this angle) 


» the magnitude of the other perpendicular component to the previous component 
=R sin (this angle) 
In the opposite figure : 


If the component F, inclines on the direction of R by an angle 


of measure Ө » then 


F,=Rcos@ › Е =Rsin 0 


(2) The component of R in the same direction of R = The same 
force R and its component in the perpendicular direction to its к 
direction = 0 
Because in this case » the measure of the angle between Rand 
the first component = zero » then the magnitude of the first 
component = К cos 0°=Rx1=R 
and the magnitude of the perpendicular component on the previous component 


= К sin 0° = К х 0 = zero 


(3) If i and j are two perpendicular unit vectors in the y 


directions OX and OY where O is the origin point. 
Then F, -(Rcos0)i > F; = (R sin 0) j E ка Р 


~. R =F, +F = (R cos 0) i + (R sin0) j 


UNIT === 


1 


(4) If F = (F 56) then F =F cos 0i + F sin 0 j 


s 


(5) If 0 €] 0.— zl » then the magnitude of the two components (R cos 0) » (R sin Ө) is 
less than the itti of the force (R) because Ө €] 0= zl 


»thus0«sinÓ«1 , 0 <соѕ0<1 


(6) If a body of weight (w) is placed оп a smooth inclined plane with the horizontal by ап 
angle (8), then we can resolve the weight (w) which acts vertically downwards into 
two components. 

* F, (The magnitude of the component in the 
direction of the line of the greatest slope) 


= w sin 0 


* F, (The magnitude of the component in the 


perpendicular direction on the plane) 


= Ww cos Û 


Example @ 


Resolve the force of magnitude 842 newton which acts at the point O in the direction 
of Eastern North into two components. One of them in the East direction and the 
other in the North direction. 


P Solution 
*; The two components inclined on the direction of the force by North 
angles of measures 45° and 45° » then they are perpendicular. Ec 
-. The magnitude of the component which is in the ek X ei ша 
East direction = F cos 45° = s12 x 5 = 8 newton. . 
The magnitude of the component in North direction Su 


=F sin 45° = 81/2 x -= 8 newton. 


» Lesson Two 
Example @ 


A force of magnitude 1073 kg.wt. was resolved into two perpendicular components » 
one of them is of magnitude 15 kg.wt. Find the magnitude of the other component. 


> Solution 
Let the direction of the given component Fp inclines ® @ 
on the direction of the force by an angle of measure Ө 
9 
^. The magnitude of this component F= 103 cos [] (E) 
3 
* 15 = 101/3 cos 6 d 99] 29 = 30° 
1033 


The magnitude of the other component F, = 1073 sin 30° = 10/3 xt = 513 калм. 


Another solution : 
2 
о Е +F 2 (1073) as? + 
^ F2=75 F2 50/3 kg. wt. 
Example (3 


A body of weight 50 newton is placed on a smooth inclined plane by 30* with the horizontal. 
Find the two components of the weight in the direction of the line of the greatest slope 


and the direction perpendicular to it. 


P Solution " 
From the figure » we notice that : m (4 BCD) = (4 ВАС) = 30° + 30 
7. F, = (the magnitude of the component in the direction of the line АЗ В 
of the greatest slope) w E 


= W sin 30° = 50x 4 = 25 newton. 


> F, = (the magnitude of the component in the perpendicular 
direction to the plane) 


= № cos 30° = 50 x LJ 253 newton. 
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The resultant 
of coplanar 
forces meeting 
at a point 


E The geometrical method 


| 
| 


Suppose that the system of coplanar forces F, PINE Е; » F, acts at 
point M as in the opposite figure. 
To find the resultant of this forces : 
* Use an appropriate drawing scale. 
* From any point as А draw the vector AB to represent F, 
(in magnitude and direction) 


* From point B draw the vector BC to represent F, 
* From point C draw the vector CD to represent Е; 


* At last » from point D draw the vector DE to represent F, 

Match the first point (A) to the last point (E) to be the vector AE 
which represent the resultant (R) in magnitude and direction 
» where R=F,+F,+F,+F, 

* Find the length of AE and m (Z EAB) assume it is the included angle between the 
resultant and the first force and using the drawing scale we can find the magnitude and the 
direction of R 

* Then the resultant of the set of forces is a force of magnitude R and acts at point M in 
direction AE 

Notice that : 

The vector AE which represent R has an opposite direction to the other directions of vectors 

which represent the forces and the polygon ABCDE is called "The force polygon" 


» Lesson Three 


Remark 


If the first and last points are congruent in the force polygon 5 then (R) = О and the set 
of forces are equilibrium. 


i.e. The adjusted and sufficient condition to equilibrium a set of concurrent forces is 
a representing of these forces geometrically by the sides of a closed polygon taken in 
the same direction. 


a The analytical method 


Suppose that the system of coplanar forces F, > F, > Fy Deed F, meet at the point O 


and the point O is the origin point of a coplanar cartesian axis. 
and 0, 50, 503 >.....9 6, are the polar angles of the forces F, > Е; “озы... > F, respectively , 
leti and j be the fundamental unit vectors in the two directions OX and OY , then : 

Fj = (F, 0) =F, cos 8, i +F; sin0, j» 

F, = (F, 6) = F, cos 0, i + F, sin, j > 

Е; = (F; > 83) = F, cos 6,1 F,sin ө, 

and so on till : F, = (Fa »0,) = F, cos NES F, sin 8,j E 


Li R=F,/+F,+F,+ v “Бу 


» then by adding we get : 

R= (F, cos 6,1 F; sin Ө » + (F, cos B i+ F, sin 0, 

+ (F cos oi +F; sin Ө; » + (Е, cos: 8, i+ F, sin 0, » 
= (Е cos 0, + F, cos Ө, + Е; cos Byt 1+ F, cos САП 


+ (F, sin 0, + F, sin СА +F, sin Ө, + ----- *F,sin 0) j 


n 
The expression ( Y Е, соѕ 8) is called the algebraic sum of the components in the 
г= 
„ок n 
direction OX and is denoted by X and the expression ( 2 F, sin Ө.) is called the 
г= 


algebraic sum of the components in the direction OY and is denoted by Y Hence » we can 


UNIT  — 


1 


And let R be the magnitude of R and a is the measure of the polar angle of the resultant В > then: 


| R=1 X° + Y? and tan a where R = (R 50) 


Remarks 


(1) Notice the difference between X andi: 


e X is the algebraic sum of the components of forces in the direction of OX 


* i is the fundamental unit vector in the direction of OX 


then: R2 Xi. 


(зу; 
and 0 = 0° „if R in the direction OX 
+0 = 180° sif R in the direction OX 


(If: 
In this case » the set of coplanar concurrent forces are in equilibrium. 


(5) To determine the direction of the resultant» consider that : 


se y quad. 6 

+ + l measure of the acute angle 

= + 2nd 180° — measure of the acute angle 
- - gu 180? 4- measure of the acute angle 
* = qh 360° — measure of the acute angle 


(6) The resultant of set of forces F, SE , Fy 


> then the set of forces are equilibrium 


For Example : 
IF, = 5i1+2j  Ej--6i43j 


and F; -i-5j Shen R=F,+F,+F,=O 


-. The forces are in equilibrium. 


» Lesson Three 


Example [1] 
————_ © 
Ifthe forces F -5i-4j s F,=-6i+ajandF,=bi+7j 
are meeting at a point and are in equilibrium. Find the value of each of : a and b 


P Solution 


77 The forces are in equilibrium i Е +F, + F; = o 
561-40 +661+ађ+ї+7р-0О — «Cle0i«Gsgj-O 
“-1+b=0 “b=1 
»3+a=0 ла=-3 

Example €) 


In each of the following three figures » a set of forces meeting at a point O and their 
magnitudes are in newton unit. 


Determine the magnitude and the direction of the resultant of each of them. 


Fig. (1) 


P Solution 
In Fig. (1) : The three forces whose magnitudes are 8 » 5^[2 апа 3 newton and their 
polar angles are of measures 0° , 45° and 90° respectively. 


© The algebraic sum of the components in the direction of OX is 
X = 8 cos 0° + 542 cos 45° +3 cos 90° 
=8х1 +32 ху +3 хашо=8В+5+0= 13 newton. 
2 


* The algebraic sum of the components in the direction of OY is 
Y =8 sin 0° +54 2 sin 45° + 3 sin 90° 


= 8 x zero + 5 2 xz +3 1 zero + 5 +3 =8 newton, 
2 


5 R=131+8 j sten R =X? + Y? [169 + 64 -4[233 
Nn e S 

.. R = 15.264 newton этап @= у= 13 

үч X>0 Y>0 


2 R lies in the first quadrant » using the calculator. л «= 31° 36 


UNIT == 
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In Fig. (2) : The three forces whose magnitudes are 3 » 43 and 2/3 newton 
and their polar angles are of measures 180° » 270° and 330° respectively. 


X =3 cos 180° + 4] 3 cos 270° + 2^[3 cos 330° 
=3 x1) + 43 x0 +23 x Ê =-3+0+3=200 

Y =3 sin 180° +413 sin 270° +2 [3 sin 330° 
23x04 3x C1) +213 x(-4) 
20-443 -13 =-513 newton. 

a R=-513 5 


„ then R = 5°] 3 newton and @ = 270° 


In Fig. (3) : Four forces of magnitudes түз 2313 ,6 and 2Y 3 newton and 
their polar angles are of measures 30° , 150° » 240° and 270° respectively. 


X = 71| 3 cos 30° + 313 cos 150° + 6 cos 240° +213 cos 270° 


=7 3„1З +3 зх(-?)+вх(-1)+2 3х0 


27 
= 10.5 – 4.5 – 3 + 0 = 3 newton > 
ү= 713 sin 30° + 34/3 sin 150° + 6 sin 240° + 2 3 sin 270° 


=7үзх 1+3 зх 4-+6х(-Зу+» 3 x )-1( 


= түз 28 4 3-23 = zero 


у. К =3 i then R 23 newton » @ = zero 


Another solution for the figure (3) : 
Using the analyzing of the forces into two perpendicular directions : 


z^ X 27 [3 cos 30° — 31 3 cos 30° — 6 cos 60° 
-т{з х1? -зүз «УЗ 6 4 = 3 newton. 


, Y= 33 зїп 30° +713 sin 30°—6sin 60°-243 — 


> SE > 
6соѕ6б 33cos3 60 7(3cossó 


-3 51| 1-61 2 3-0 


“R= ey + (0)? 23 newton. (e 


= a=0° y 


6sin6ê 


» Lesson Three 
Example e 


Five coplanar forces meeting at a point s their magnitudes аге 12 59 55‘) 2 » 71/2 and 
7 kg.wt. » act in the directions : East s North » Western North » Western South and 
South respectively. Prove that the set of these forces are in equilibrium. 


P Solution 
`: The forces are (12 0°) › (9 ,90°) » (52 + 135°) 
» (792 225) , (7 ›270°) 
^. X = 12 cos 0° 9 cos 90° + 5{2 cos 135° + 742 с 225° + 7 cos 270° 


= 12 х 1 + гего+ 5 2х() +7 2 x (- L-) + zero 


=12-5-7=zero g 12 Nos 


» Y= 12 sin 0° +9 sin 90° + 54/2 sin 135° + 74/2 sin 225° +7 sin 270° 
=zero+9+5 2x-LT[2x 


1 
T C Ja +7x-1 ms 
=9+5-7-7=zero 
^. X = zero » Y = zero 58-0 
2. The set of forces аге in equilibrium. 


South 


Example @ 


Four coplanar forces meeting at a point and their magnitudes are F »2F 5 aar and 
4 F kg.wt. The measure of the angle between the first and second forces is 60° and 
between the second and the third is 90° and between the third and the fourth is 150° 
Find the magnitude and the direction of R 


> Solution 
Let OX is the direction of the first force 


+ then the forces in polar form аге (Е , 0°) 5 (2 F + 60°) 5 (зз > 150°) »(4 F » 300°) 
respectively. 


7 X =F cos 0° + 2 F cos 60° + 343 F cos 150? + 4 F cos 300° 


+Ехї+зЕк 1 +з{зєх(-Э)+акх 1 
=F+F-3F+2F=-1F, 


Y =F sin 0° +2 F sin 60° + 34/3 F sin 150° + 4 F sin 300° 


R 
+Ехо+2ЕхЇ® эзе d ears (C13) MUR 
+о+{зе+ 3D pco ap ЇЗ в 


x 


„реи R=, 6243 FF =F 
2 4 4 
x {ЗЕ 2 
~R= вуша X- 12 x-2=-13 
Ke TsO г. = 180° — 60° = 120° 


i.e. The resultant magnitude is F апа its direction between 2" and 3" forces making an 
angle of measure 30? with the 3" force. 


* Try to solve this example using the analyzing of the forces into two perpendicular 
directions. 


Example © 
Three forces of magnitudes 2 F »4 F 5 6 F act at a point in directions parallel to the 
sides of an equilateral triangle in the same cyclic order. Find the magnitude and the 
direction of the resultant. 
P Solution 
Let the forces act at the point O in the directions 
OX ,OL ¿OM 
which are parallel to the directions AB ,ВС,СА in 
the equilateral triangle АВС 
> then the forces in the polar form аге: 
(2 F 50°) »(4F » 120°) » (6 F , 240°) 
.. X =2F cos 0° + 4 Е cos 120° + 6 Е cos 240° 
= I Ly eue 
=2FK1+4Fx(-5)+6Fx(-7)=-3F > 
Y =2F sin 0° + AF sin 120° + 6 Е sin 240° 
Үз үз 
=2Fx0+4Fx( +2) +6Fx(- 2 13). үзе 
R--3Fi-Y3Fj 
8. 
к= +y - (0382 + (3F) = |1223 ғ, 
yar i 
X -3F 3 


»« X and Y are negative » then œ = 210° 


T 


tan O = 


i.e. Resultant magnitude is 2з and its direction between the two forces of magnitudes 
6F 54 F making an angle of measure 30° with the force 6 Е 
* Tty to solve this example using the resolution of the forces into two perpendicular 
directions. 


» Lesson Three 


Example (6) 
ABCDEF is a regular hexagon. Forces of magnitudes 6 2243» 6 9243 newton act 
along AB 5 AC » AD and AE respectively. 
Find the magnitude and the direction of the resultant of these forces. 


Solution 
Suppose OX is the direction of the first force. 


Then the polar form of the forces are (6 50°) » (2 з, 30°) (660°), (үз ‚90°) 
у 


7 Х = 6 соѕ 0° + 213 cos 30° + 6 cos 60° + 243 cos 90* 


=6х1+2 3x (13) вх 1+2 3 х0 = 12 newton » 
Jesu же qu. 3 sin 90* 


=6х0+2{зх+1 6x3. +293 x 1=6Y 3 newton. 


Raast R= X2+ ү? 


R= az? (6 Үз) =6 МЕ 


„>“ X>05Y>0 л а= 40° 53 36 


i.e. The resultant magnitude is 617 v. 
and its direction between AC and AD making an angle of measure 10° 53 36 with AC 
Another solution : 

Using the resolution of the forces into two 


perpendicular directions : 
^. X = 6 cos 60° + 24/3 cos 30° + 6 


x 2 +2{з«З.+в- 12 newton. 
»Y-6sin aea 30 «243 
-z6x-— fene +2{3 = 663 newton. 


MM: s ‚ @=40° 53 36 Р 
i.e. The resultant magnitude is afi N. and its direction between AC and AD making 


an angle of measure 10° 53 36 with AC 


бо: م(/١ الرياضيات لعات (شرح)/۲ ثاتوى/قيرم‎ okt раа ӘЛ 
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Example (7) 


Four coplanar forces meeting at a point their magnitudes аге Е, + eq [2 , s 2 sF, gm.wt. 
The first force in the East direction » the second force is in the direction of Eastern 
North 5 the third is in the direction of Western North and the fourth acts in South 
direction. 

If their resultant is 7 gm.wt. in magnitude and acts in the East direction » find the 
value of F, and Е, 


> Solution 

The magnitude of the resultant is 7 gm. wt. and acts towards East 
^ X =7 and Y = zero 

^. Бу cos 0° + 62 cos 45° + 842 cos 135° + Е, cos 270° =7 

n F x1 +62 x +812 x- + F, x0 =7 


ptg 


SF +6-8+0=7 2 F,=9 gm. wt. 


North 


F, sin 0° + 62 sin 45° + 82 sin 135° + F, sin 270° 20 
SF x0 +62 x + 82 x + F, xc 1020 


12 12 


“64+8-F,=0 ^ Еу = 14 gm. wt. 
* Try to solve this example using the resolution of the forces into two perpendicular directions. 


Example © 
Five coplanar forces meeting at a point their magnitudes аге Е ,9 » s T2 3712 >K (kg.wt.) 
The measure of the angle between the first force and the second force is 90° » between 
the second and the third is 45° » between the third and the fourth is 90° and between the 
fourth and the fifth 45° If the system of forces is in equilibrium » find the value of F and K 

P Solution 
Let OX is the direction of the first force 

» then the forces in the polar form are : 

(Е 50°) ›(9 590°) > (512 » 135°) > GA ‚ 225°) „(К » 270°) 

s 2 the forces are in equilibrium 


„Х=Ү=0 


» Lesson Three 


„ X =F cos 0° +9 cos 90° + 5/2 cos 135° +7] 2 cos 225° + К cos 270° 
n F+9x0+52x-- +712 x-- +K x0=0 n F=12 


MEC 


эг Y =F sin 0° +9 sin 90° + 542 sin 135° + 72 sin 225° + К sin 270° 
1 12%04+9%14+592x24+742x-L4kx-1=zer0 ..K=7 
42 42 
Example © 


ABCD is a rectangle in which AB 28cm. » BC-6cm. » FCCD where FD = 6 ст. 


The forces of magnitudes 6 » 20 5 1372 and 2 newton act along AB CA , АР »AD 
repectively. Find the magnitude and the direction of the resultant of these forces. 


> Solution 
InAABC:-(ACy-26 48-2100 —  ACz 10cm. 
алан SoS =8. ud, 
7.50 0= 10 = 5 »cos Ө = 10= 5 
°. A АЕР is an isosceles triangle 
^. m (Z АЕР) = 45° i.e. а = 45° 


Suppose AB is the direction of the first force and in the direction ofi y* 
*. The measures of the polar angles of the forces are zero? , 180° + Ө › 0. , 90° respectively 
4^ X = 6 cos 0° + 20 cos (180° + Ө) + 1342 cos œ + 2 cos 90° 

= 6 х cos 0° + 20 (- cos Ө) + 1342 х соѕ 45° + 2 соѕ 90° 


=6х1-20х 4 +13 2 x +2 x0 =6- 16+ 13 =3 newton. 


{2 
» Y = 6 x sin 0° + 20 sin (180° + 0) + 13] 2 sin о + 2 sin 90° 


= 6 x sin 0° — 20 sin Ө + 1372 sin 45° + 2 sin 90° 


3 1 
=6x0-20x = + 132 x—+2x1=3 newton. 
3 42 


.. R= X7 +Y = (3) + (3) = 32 newton › 
tan l= = 3 = 1 where l is the measure of the polar angle of R in this example 


v X>0,Y>0 л {= 45° 


i.e. R is in ће direction of AF 


умт 


1 


Another solution : 
Using the analyzing of the forces into two perpendicular directions : 
From Pythagoras' theorm : у 

AC = 10 ст. 


^ ginis. iD. =a - 
^ sinO@= 75 = $5 10 


>‘. A АЕР is an isosceles triangle wes OIA Sem. © B Teosa 
^ m(Z a) = 45° 
+. X = 1312 cos @ + 6—20 cos 0 


= 1342 x + 6-20 x 4 =3 newton. 
qms 


+Y =131 2 sin @ + 2 - 20 sin Ө 


- 13/2 x + 2-20 x Ê =3 newton. 


42 
Re + (3) = 332 newton. stan l= =1 
3 


> X>05Y>0 л (= 45° 


i.e. The resultant in direction of AF 


| Equilibrium of a rigid body under the action of two forces : 


The conditions of equilibrium of a rigid body under the action of two forces 
The rigid body is in equilibrium under the action of two forces only : if the two forces : 
(1) Are equal in magnitude. 


(2) Are opposite in direction. 


(3) Their lines of action are on the same straight line. 


(1) A body suspended by a light string : 
If a weight (W) is suspended by a light string. It balances under the action 
of two forces which are : weight (W) acting vertically downwards and 


the tension іп the string (T) acting vertically upwards therefore : T= W 


(2) A body of weight W placed on a horizontal smooth plane : 
If a body of weight (W) is placed on a smooth horizontal plane. 
It balances under the action of two forces which are : weight (W) acting 
vertically downwards and the reaction of the horizontal smooth plane (r) 


acting vertically upwards as shown in the figure. 


w 


» we deduce that : r = W 
(37] 


1 


j Remarks 


(1) If a rigid body is acted upon by two forces equal in magnitude » opposite in direction and 
their lines of action are on the same straight line » they have no effect on the body neither 
in case of rest nor motion. 


UNIT 


(2) In the opposite figure : If a string passes over a smooth pulley. T 
and two bodies A and B are suspended from its two terminals 
such that the string is tensioned » then the two tensions in the two A 
terminals of the string are equal in magnitude. B 


(3) In the opposite figure : If a string passes through a smooth ring c B 


to be suspended freely in it » then the tensions in each of the TNA 
two branches of the string AB » AC are equal in magnitude. 


If three coplanar forces as Е; > Е; апа F; are acting at a point and they 
are in equilibrium as as shown in the figure » and if R, 2 is the resultant 
of the two forces Е; апі F, » then the two forces 5 К, 2 and E are 
balanced. Then from the conditions of the equilibrium of two forces 

» we deduce that Rya and Е, are equal in magnitude » opposite in 


direction and they have the same line of action. 
Generally : If three forces acting at a point are in equilibrium ; then the resultant of 
any two forces of them is equal in magnitude to the third force and acts in the opposite 
direction of it and they have the same line of action. 


Example (1) 


F, , Е, апа Е, are three coplanar forces meeting at a point s their magnitudes 
are 12 5 1243 апа 24 newton respectively. If these forces are balanced » find 


the measures of the angles among the three lines of action of the three forces. 


Solution 

Suppose the measure of the angle between the 
lines of action of F, and F, be 8; 

+: The three forces are balanced. 

“Ry, 2 = F; = 24 and act in the opposite direction. 


v (RS = FF + FF +2 F, Е, cos Ө; 


» Lesson Four 


> Q4? = 02) + (1273) +2 x 12 x 1213 cos 6, 

2 576 = 144 + 432 + 288 3 cos Ө, 

7. COS Ө; = zero 7.0, = 90° 

Similarly » suppose the measure of the angle between the lines of action of F, and F, is0, > 

`. the three forces are balanced. 

.. R, 3 =F, = 12 and act in the opposite direction. 

.. (Ry 3)? =F} + FF +2 Е, Е, cos Ө, 

7. 144 = 432 + 576 + 2 x 12¥ 3 x 24 cos Ө, rH 

.. 0, = 150° 

~. Ө, (the measure of the angle between the lines of action of F, and Ej) 
= 360? — (90° + 150°) = 120° 


* We know that » the adjusted and sufficient condition to equilibrium of a rigid body under 


acting of a set of concurrent forces is a representing of these forces geometrically by the 


sides of a closed polygon » then we can deduce the following rule. 


—Rule (1) 


If three forces are acting at a point and can be represented by the sides of a triangle 
taken in the same cyclic order » then the forces are in equilibrium. 


In the opposite figure : 


КЕ > F, and F, are three coplanar forces meeting at A 
and the vectors AB » BC and CA represent these forces 
in magnitude and direction. 


~ AC = AB + BC 


ЛАС represents the resultant of the two forces F, and Е; 
but СА represents F, > 

ТАС+СА-0 

Ф Е, equals in magnitude and opposite in direction to the resultant of ЕЛ апа Е, 

Le. EA is balanced with the resultant of the two forces F, and F, 


-. The three forces are in equilibrium 


The three coplanar non collinear forces acting at a point. In order to be in equilibrium » 

their magnitude should be formed to be lengths of sides of a triangle. 

i.e. The greatest magnitude of these forces should be less than the sum of the other two 

magnitudes of the other two forces because in any triangle › the longest side should be less 

than the sum of two lengths of the other two sides. 

For example : 

The three forces whose magnitudes are 3 »4 and 9 force unit cannot be in equilibrium because 

the numbers 3 »4 and 9 cannot be lengths of sides of any triangle because 9 > 3 +4 

but the forces whose magnitudes are 4 » 7 » 8 could be in equilibrium, but we can not say that 

they are in equilibrium because that is depending on their magnitudes and their directions also. 

» Three forces act at a point equilibrate if the magnitude of the greatest force equals the sum 
of the magnitudes of the other two forces in case they act on the same straight line. 


—Rule (2) тһе triangle of forces rule 


If a rigid body is in equilibrium under the action of three forces acting at a point and 

a triangle is drawn whose sides are parallel to the lines of action of the forces and taken 
in the same cyclic order » then the lengths of the sides of the triangle are proportional to 
the magnitudes of the corresponding forces. 


And if we symbolized to the forces' magnitude by F, » e E: 
F, and F, » and A ABC was the triangle whose sides are _ т; Fi 
parallel to the lines of action of three forces then AB > BC Y 
and CA represents the forces F, > F, and F respectively 
in the magnitude ang the direction IHR the body is in т; 
х 


equilibrium » then : nd A ABC is called "the triangle of forces". 


It is noted that » we can draw an infinite number of similar triangles each of them is called 
the triangle of forces. 


Exam 
Three forces of magnitudes Е, sF, and 96 6 kg. wt. act on a ı a particle. They are 
represented by the directed line segments АВ » BC and CA respectively in A АВС » 
where AB = 8 cm. s BC = 10 cm. and CA = 12 cm. Find the value of each of F, and Е, 


> Solution 
‘ The forces are represented by the directed line segments of a triangle taken in one 
direction. 
2. The three forces are balanced ; then using the triangle of forces rule we get : 
Fi Ex. Ж ‚3 E 96 
AB BC CA Us 10 12 


^ Бр= 64ка. wt. » F,= 80 kg.wt. 


» Lesson Four 


Important remarks : 
(1) It is possible to draw the triangle of forces » such that two of 


its sides are on the line of action of two forces and the third side 
is parallel to the line of action of the third force. 


As in the opposite figure : 
A ABC is the triangle of forces. 


(2)* If the triangle of forces of three equilibrium forces is 
a right-angled triangle and it has an angle of measure 
30° , then the ratio among its side lengths is 1 : 2 Wa 


* If the triangle of forces is isosceles 
right-angled triangle ; then the ratio 
among its side lengths is 1:1 2 


Ifa triangle is drawn in which its sides are perpendicular to 
the directions of the equilibrium » then the ratio between each 
force and the length of the side perpendicular to it is equal. 
In the opposite figure : 


W1LAC,T LBC YT LAB کے‎ ы Жил» 
1 5 "AC BC AB 

This rule is called perpendicular of forces triangle. 

аеннан 


—Rule (3). Lami's rule 


If three coplanar forces meeting at a point and acting up on a particle are in equilibrium »then 
the magnitude of each force is proportional to the sine of the angle between the two other forces. 


If the symbols of the magnitudes of the forces ® (D Е 
are F, »F, and F, » and Ө, » 0, and 0, are 
the measures of the opposite angles for them 
respectively as shown in the opposite figure : 
Then ABCA is the triangle of forces 


ال هعاصر تطبيقات الرياضيات oW‏ (شرح)/۲ ثانوى/تيرم ١/(م‏ : (N‏ 


des = еа (1) 


апа from sin law : 


: BC _ CA  . — AB 
° Sin(180—0,) sin (180 0) sin (180-05) 


BC __CA __АВ D 
“sin Û, sin Ө, ѕіпӨ; = 


sin@, sin Ө; 


Example € 


Three coplanar forces of magnitudes Е, s Е, and 18 newton meeting at a particle in 
balance. If the measure of the angle between the line of action of 1* and 2" forces is 
90° and between the 2™ and the 3"® is 120° Find the value of each of F, and Е, 


P Solution 
The measure of the angle between 
the 1% and 3 forces = 360° — (90° + 120°) = 150° 
Due to Lami's rule we get : 
V F, 2 = F А FL 
sin 120? sin 150° sin 90' 3 
2 


SEG ix De 3 newton 


> F,= 18x i = 9 newton. 


N Equ 
If a body of weight (W) is placed on a smooth inclined plane 
which inclines by an angle of measure 0 with the horizontal 
» then the body will be under the action of two forces : 

(1) The weight force (W) acting vertically downwards. 
(2) The reaction force ® of the inclined plane and it acts 
in direction perpendicular to the plane. 


clined plane 


rium of a body placed on a smoot! 


These two forces cannot be in equilibrium because they have two different lines of action. 
Therefore » in order to be in equilibrium » a third force must act on the body. 


It may be in one of the following forms : 


» Lesson Four 


(1) The force is inthe (2) Тһе force acts (3) The force | (4) The force inclines 
direction of the horizontally. | inclines by 0© by a with the 
line of the greatest : with the plane : horizontal upward. 
slope upwards. upwards. 
© e ® 


2 ® | > 
| | 
® @ | ® 


Remark 


The reaction of the smooth plane () is perpendicular to the plane. 


Example @ 


A body of weight 5 kg.wt. is placed on a smooth plane inclined to the horizontal 
at an angle of measure 30°. It is pulled up the plane under the action of a force of 
magnitude F which its line of action coincides the line of the greatest slope up the 
plane. Find F and the reaction of the plane. 


P Solution 


The body is in equilibrium under the action 

of forces of magnitudes F » r and 5 kg.wt. 

às shown in the figure. 

and the measure of the angle between the two lines of 
action of the two first forces = 90° 


and between the 2" and the 3" = 180° — 30° = 150° 
and between the 3" and ће 1“ = 90° + 30° = 120° 


Applying Lami's rule we get : 
-—— — B И dg E 
sin 150? sin 120° sin 90° "TUE 3 1 
m а 
2 
modos _.. B 513 
F=5 x 5 =2 5 Кемі. ESR a kg.wt. 


| 
:1 


Example @ 


А body of weight 20 kg.wt. is placed on a smooth plane inclined to the horizontal with 
an angle of measure о. where cos O = 4 
The body is kept in equilibrium by a horizontal force of magnitude F 


Find F and the reaction of the plane. 


P Solution 
+: The weight is in equilibrium under the action of forces of Ө) 
magnitudes Е » r and 20 kg.wt. therefore » ће measure of the angle 
between the 1% and 2" forces = 90° + о. and between the 2" and 3'* ч ® 
= 180° — о and between the 3“ and the first = 90° ima 
Applying Lami's rule we get : ® 
F _ or _ 2 

sin (180°-@) sin 90° sin (90° + o) 5 " 
КОР Ж ҖЕ | 

sina 1 cosa 7 

z4 iiiad 

‚г соз = 5 зїп a= 5 
~ E „Е=20х 3х5 = 
ta T A 5 F=20 x = х 4 = 15 Кемі. 

5 5 


N General examples on the equilibrium of three coplanar concurrent forces 


Example (3 


А weight of 200 gm.wt. is suspended by two strings of lengths 90 cm. and 120 cm. 
fixed in two horizontal points » the distance between them is 150 cm. Find the value of 


the tension in each of the two strings in case of equilibrium. 


> Solution 
52 (90)? + (120)? = (150)? 


й H - * B ы; UP 
~<. A ABC is right-angled at C › from the figure we get : «бе| (8-6) 
i MN.. ЖЕЕ ecl _ 120 _ 4 

sin 0, 715075 ‚їп 6, = 


150 5 


» Lesson Four 


Using Lami's rule : 

: T, к? Т, = 200 

17 sin (180° – 0,) sin (180° –Ө,) sin 90° 

jp =. NM „1.21.20 

"si, sin6, зіп 90° "Вт 1 
sin Û, sin 95 sin 5 5 

a T,= 200 x 3 = 120 gm T= 200 x 4 = 160 тшм 

Another solution : 


By using the triangle of forces rule : Draw DF // CB 


» then A DFC is the triangle of forces 
T _ 200 


F FD DC 


C 
А СЕ _ C эе З 
7. T, = 200 х ту = 200 sin 0, = 200 x 5 = 120 етм. 


Ер " 4 
» T, = 200 x 5g = 200 sin Ө, = 200 x 5 = 160 gm.wt. 


Third solution : (By resolution) : 
77 The three forces are in equilibrium. 
~. The resultant of the two tensions = The third force and in 
the opposite direction 
Š; E and T; are the two components of R and they are perpendicular 


^. T, =R cos Ө, = 200 x 3 = 120 gm.wt. > 


T, =R sin 0, = 200 x 4 = 160 атм. 


Fourth solution : (By perpendicular of forces triangle) : 
^ A ABC is perpendicular of forces triangle. 


T, 20 Т, 
"99^ 150 ^ 120 <. T, = 120 gm. wt. ; T; = 160 gm. wt. 


Example @ 
A weight of 80 gm.wt. is suspended by a string fixed in a vertical wall. The weight is 
pulled by a force perpendicular to the string till it becomes in equilibrium when it is 


inclined on the wall by an angle of measure 30° s find in case of equilibrium 5 
the magnitude of the force and the tension in the string. 


(45) 


y 
= 1 
2 
> Solution 
5 E Tft o 
Due to Lami's rule we get: 502 Sin 130° IF 
EF. T 4 
FT E я 
1 2 
з B É 
: 15 
F-80x 1 =40 тм. › T=80x1> - 40713 gmt. 
Another solution : (By triangle of forces) : B 


Draw the line of action of F to meet the wall at C 


» then A CAB is the triangle of forces. 
F T 80 


Due to the triangle of forces rule we get : СА “САВ BC К ТЕ) 
In ACAB: .. CA: AB: BC=1:93:2 € 
د‎ ei ..F=40gm.wt. > T= 40^[3 gmat. 
3 
Example © 


A light string AB of length 8 cm. Its terminal A is fixed at a point. A weight of 

300 gm.wt. » is suspended at the other terminal B. Find the magnitude of the needed 
force to keep the weight in equilibrium at a distance of 4 cm. From the horizontal line 
passing through A » also find the tension in the string in each of the two cases. 


(1) If the force is horizontal. (2) If the direction of the force is perpendicular to AB 
P Solution 
The first case : 


If the force is horizontal » we can take A ABC as 
the triangle of forces. 


+2 ACE (8 - (0? = A43 ст. ats 


^. T= 600 gm.wt. »F = 30073 gm.wt. 
The second case : 
If the direction of the force is perpendicular to AB 


SEL. 
«f 


Due to Lami's rule : 


Š к MEM m 300 „T= 300 sin 150° 
° sin 150° sin 120° sin 90° "` sin90* 
sT21S0gmwt › F= Mo 215043 gm.wt. 


» Lesson Four 


Remark 


If the line of action of one force of three equilibrium forces is 


extended to divide the angle between the two lines of action of 
the other two forces into two angles » then we can apply Lami's 


rule as follows : 


E __F E 


sin6, sin®; sin (0, +0) 


Example © 


A body of weight 18 kg.wt. is placed on a smooth plane inclined to the horizontal by an 
angle of measure 30°. It is pulled upwards under the action of a force (F) inclines with 
the line of greatest slope of the plane by an angle of measure 30°. Find the magnitude of 
this force and the reaction of the plane. 

P Solution 

The body is in equilibrium under the action of the three 
forces of magnitudes Е ,r and 18 kg.wt. where : 

The measure of the angle between the 1° and 2™ forces is 60° 
and between the 27% and the 3" is 150° 


and between the 3" and the 1% is 30° + 90° + 30° = 150? also. 
Applying Lami's rule we get : 
Am r 18 


sin 150° sin 150° іп 60° 


“ F=r=18x Le elias 
Another solution : 


77 The line of action of the weight W which is the line 
of action of the resultant of the two forces F and r and 
it bisects the angle between them. 


Fer, 
s a я " 60* 
7 R=2Fcos “18 =2F хсоѕ5- 
3 
'. 18 =2 F cos 30° 25 TTA 


AER qi A3 калт. 2 Е=г= 613 кал. 


UNIT === 


1 


Example © 

A light string is fastened from its terminals at two points B and C such that BCis 
equilibrium horizontal. A small smooth ring of weight 20 gm.wt. slides on the string 
till the angle between the two branches of the string in equilibrium becomes 90° in 
measure. Prove that the lengths of the two branches of the string are equal » then find 
the value of the tension in each of them. 


P Solution 
+: The ring is smooth. 


-. The values of tension in the two branches of the string are equal. 


i.e. Tension in the branch AB = tension in the branch AC =Т v 
Using Lami's rule we get : 
-I =T . 20 5 ÎÛ osi @ 
sin, sin Ө sin 90° © sini] studs 
= 90° _ 450 а 162. 00 
на 77 sin 45° sin 90° 
т=10ү2 
>. ADLBC » 6,=0,=45° ~ АВ=АС 
2. The lengths of the two branches of the string are equal. 
Example (f 


A body of weight (W) newton is suspended by two strings. The first inclines on the 
vertical by an angle of measure 30° and passes over a fixed smooth pulley and carries at 
its free end a weight 163 newton. The second string inclines on the vertical by an angle 
of measure Ө and passes over another fixed smooth pulley and carries at its terminal a 
body of weight 16 newton. Find in equilibrium case the value of W and the value of 8 


Solution 
Using Lami's rule : 

шы M .. 

`зшӨ sin 30° sin (Ө + 30°) 

1643 16 _ WwW 
° sin 0 sin 30° sin (Ө + 30°) 

sino = 163 sin 30 E =. бей 

16 2 
аб ы м. 2 W = 32 newton. 


7058309 ^ sin (60° + 30°) 


Follow : The 
equilibrium 
(Meeting lines of 
action of three 
equilibrium forces) 


—Rule (4) 


If a rigid body is in equilibrium under the action of three coplanar non parallel forces 
» then the lines of action of these forces meet at a point. 


For example » in the opposite figure : 


If a uniform rod of weight (W) is in equilibrium on a smooth 

vertical wall and on rough horizontal ground then : 

(1) The weight of the rod acts vertically downwards at its 
midpoint. (centre of gravity) 


(2) The reaction of the smooth vertically wall (гу) which is 
perpendicular to the wall in direction of BD 

(3) The reaction of the rough ground (r) with unknown direction » and to determine its 
direction » we draw ‘AD passes through the point D (The point of intersection between w эт) 


(1) The weight of the uniform sphere acts at its geometric centre (centre of gravity) 
(2) If AB is a rod » its end A is attached to a hinge fixed at a vertical wall and the other 


end B is attached to a string fixed at the point C which lies above A exactly and we 
notice that : 


)۷ : م(/١ (شرح)/۲ ثاتوى/قيرم‎ OW сд, JI os ال هعاصر‎ 


UNIT 7 


1 


(ВС) = (АВ) + (АС)2, (ВС? < (AB)? + (AC)? | (BC)? > (ABY + (АС)? » 
then Z BAC is right-angled. : then Z BAC is acute. then Z BAC is obtuse. 


i c 
c i i 
| c Ч 
i s d 

L Right Н i А 
А | i 
В | A | 


B 
(3) If A ABC is a 30° — 60° triangle 
60 
3 
Аве dac все Bac a 
с B 


(4) If A ABC is right-angled at B > А 
ВР is a median of it X 


» then BD = i AC 


[2] 
w 


Example Q 


A metallic sphere of weight 2 kg.wt. and of radius length 30 cm. is suspended at 

a point B on its surface by a string of length 30 cm. » its other end A is fixed at a point 
in a vertical wall to be in equilibrium as it rests on the wall. Find the magnitude of 
the tension in the string and the magnitude of the reaction of the wall. 


P Solution 
The sphere is at rest under the action of three forces : 
(1) The weight of the sphere whose magnitude is 

2 kg.wt. acts vertically downwards at its centre M 


(2) The reaction of the wall of magnitude r 
» acts at the point of touch of the sphere 
with the wall (C) in the direction perpendicular to the wall » 


hence it passes through the centre of the sphere M 


» Lesson Five 


(3) The tension in the string of magnitude T acts in the direction of BA 
77 The lines of action of the weight force and the reaction force meet at M 
<. The line action of the tension force in the string should pass through the point M 
Le. AB passes through the point M , then A MAC is the triangle of forces where 
MA=MB+BA=60cm. › CM=30cm. 
“<. ДАМС is a right-angled triangle of (30° — 60°) angles. 


^ AC = 3073 cm. “=p = 


Example Ө 

AB is a uniform rod of length 60 cm. » and its weight 24 kg.wt. » acting at (D) 

the midpoint of АВ 9 the end A of the rod is attached to a hinge fixed at a vertical 
wall. The other end B is attached to a light string » Из other end is fixed at the point 
C on a vertical wall above A at a distance 80 cm. from A. If the rod is in equilibrium 
horizontally. Find the magnitude of the tension in the string and the magnitude and 


direction of the reaction of the hinge at A 


> Solution c 
From A АВС: ВС = (60) + (80) = 100 ст. 
The rod is in equilibrium under the effect of three forces : 


80cm, 


(1) Its weight 24 kg.wt. » acts vertically downwards at the 


point D (the midpoint of AB) 


(2) The tension in the string (T) acts in the direction of BC Hinge A a D 


(3) The reaction of the hinge at A (its magnitude = r) 
^^ The two lines of action of the weight and the tension meet at the point M 
<. The line of action of the reaction of the hinge passes through the point M also 5 
+: Dis the midpoint of AB , MD // AC 
^. Mis the midpoint of BC 


UNIT === 


1 


2 AM is a median of А АВС which is right at A 
ЛАМ = } ВС= 50 ст. 


m i i ST Lr 94 
- AAMC is the triangle of forces МС AM CA 
E کک‎ 50 _ 
аа T3 an r= T=24 x фу = 15 кам.» 
in ae a 1 8=53°8 
~. The reaction of the hinge at A inclines to the rod with an angle of measure 53° 8 
Example @ 


A uniform rod of length 50 cm. and weight 120 gm. wt. » is suspended at its two ends 
freely by two strings » their other two ends are fixed at one point. 

If the lengths of the two strings are 30 cm. and 40 cm. respectively. 

Find the magnitude of the tension in each of the two strings. 


y Solution 

The rod is in equilibrium under the effect of three forces : 

their magnitudes are T, » T; and 120 gm.wt » where AC is the 

line of action of T, and BC is the line of action of T, 

they are meeting at the point C 

~. The action line of the weight of the rod should pass through C also 


© (АВ)? = 2500 › (АС)? + (CB)? = 900 + 1600 = 2500 г. m (Z ACB) = 90° 
: D is the midpoint of the hypotenuse AB ^. DCZ DAZ DB 
2 m(Z ACD) = m (Z DAC) » m (Z DCB) = m (4 DBC) 
Applying Lami's rule we get : ШЫ. ТӨШЕ, 
RENEE Set in e sin(8) ^ sin 90° 
T. m 
эзр=ч=120 =120х 20 0 =72 gmwt. > T, = 120 x 20 =96 атм. 
50 50 
le 
Example @ 


AB is a uniform rod of length 140 cm. and weight 480 gm.wt. » its end A is attached to 
a hinge fixed on a vertical wall. A force F acts horizontally at the other end B to make 
the rod at rest at a position in which the rod inclines to the horizontal at an angle of 
measure 30° 

Find the magnitude of F » and the magnitude and the direction of the reaction of 

the hinge at A 


» Lesson Five 


} Solution 

The rod is at rest under the effect of three forces : 

(1) Its weight 480 gm.wt. acts vertically downwards 
at the point D (the midpoint of AB) 

(2) The horizontal force F at B 

(3) The reaction of the hinge at A of magnitude r 


`. The lines of action of the forces of weight and the horizontal force 
are meeting at the point M (i.e. in the direction of MA) 


2. The line of action of the reaction of the hinge should pass through the point M also 
^. ACMA is the triangle of forces. 
^g MAT AE - m (Z ABC) = 30° 
S АС= 4 АВ=70ст. , BC=1> ҮЗ кв. NN 
* Dis the midpoint of AB» DM // AC 
2 Mis the midpoint of BC 2 MC = 3513 cm. 
z = 
(70)? «(3533 J 235Y7em. ~ -ia 
( 15) ug" эз{7 

“Fe 2403 gm.wt. s r= 2407 gm.wt. 
> AAMC is right-angled triangle at C .. tan (Z AMC) = = 

Ner үз ds 
^ m (4 AMC) = 49° 6 


2. The reaction of the hinge makes an angle of measure 49° 6 with the horizontal. 


Example © 


A uniform rod rests with its two ends on two smooth planes incline to the horizontal 
at two angles of measures 60° and 30°. Find the measure of the angle which the rod 
makes with the horizontal at the equilibrium position and if the weight of the rod 
equals 24 newton. Determine the magnitudes of the two reactions of the two planes. 


Solution 
The rod is in equilibrium under the action of three forces : 
(1) The weight 24 newton acts vertically downwards at the point 
M (the midpoint of AB) 
(2) The reaction of the first plane n 


1 


(3) The reaction of the second plane r, 


UNIT 


+ The lines of action of the two forces of reactions meet at the point C 

~. The line of action of the weight of the rod passes through the same point "C" either. 
If D is the point of meeting the two planes » then Z A » Z D and Z B are right-angles 

~. The figure ACBD is a rectangle. 
If M is the midpoint of AB 

-. Mis the point of intersection of the two diagonals of the rectangle. 

^ CDisa diagonal in the rectangle passing through M 


‚г CD is vertical .. m (4 CDX) = 90° 
.. m (4 MDA) = 30° 

> MD=MA .. m (4 DAM) = 30° 
“sm (Z YAD) = 60° 2 m (Z YAM) = 30° 


2. The rod makes an angle of measure 30° with the horizontal. 
From A ADC: ~. m (Z ACD) = 60° 


n 24 


" m З т, = = 
Applying Lami's rule we get : ~. Sin 150° = sin 120° ^ sin 90° 


“1, = 12 newton » r= 1273 newton. 


Example @ 


АВ is a uniform ladder of weight 813 kgwt. »its upper end A rests on a smooth 
vertical wall and its lower end B rests on rough horizontal ground such that the upper 


end is far from the surface of the ground by [3 metre and the lower end is far from 

the wall by 2 metre. Find the magnitude of pressure on each of the wall and the ground 

in case of equilibrium. 

P Solution 

The ladder is in equilibrium under the effect of three forces : 

(1) The weight of the ladder of magnitude 843 калм. » acts 
vertically downwards at the midpoint of the ladder (M) 

(2) The reaction of the smooth vertical wall of magnitude r, 
which is perpendicular to the wall at A 


(3) The reaction of the rough ground of magnitude r, 


*- The lines of action of the two forces of the weight and the reaction of the wall meet 
at the point E 


» Lesson Five 


7. The line of action of the reaction of the ground must pass through the point E 
> then A DBE is the triangle of forces where : 

DE=AC={3 metre. › BD=1BC=1 metre 

»BE=,{(1)? + (y = 2 metre 

Applying the triangle of forces rule we get : 


Remark 


The pressure of the two ends of 
the ladder on the floor and the wall 
equals in magnitude the reactions 
of the floor and the wall on the two 
ends of the ladder. 


“1, =8kg.wt. > го = 16 kg.wt. 
~. The pressure on the wall = 8 kg.wt. » the pressure оп the ground = 16 kg.wt. 


Example @ 


AB is a uniform rod of length 120 cm. and weight 15 kg.wt. › its end A is attached to 
a hinge fixed at a point on a vertical wall. 

The rod is kept in equilibrium horizontally by attaching it at a point C on it where 
AC = 80 cm. by a string. The other end of the string is fixed at a point D on the 
vertical wall above А and at a distance 8013 cm. from it. Calculate the magnitude of 
each of the tension in the string and the reaction of the hinge. 


P Solution 
The rod is kept in equilibrium under the effect of three forces : 
(1) Its weight 15 kg.wt. » acts vertically downwards at 
M (the midpoint of AB) 
(2) The tension force in the string (T) 
(3) The reaction of the hinge (r) 


803em. 


> 


*- The lines of action of the weight and the tension are meeting 
at the point Е 


~. The line of action of the reaction of the hinge passes through the point E also. 


^. А AED is the triangle of forces 
2 
v CD = [soy (so13 ) - 160 cm. 
P "^ г . CM _ CE _ ME 
< ACME ~ ACAD: > CL CE. ME 
2 20. CE. ME 2 CE-240cm. › ME-201/3 , ED - 120cm. 


80 160 8045 
2 AE =,|(60)? + (203 ) = 4013 om. 


[55] 


UNIT — 


1 


" : Т 15 
Applying the triangle of forces rule: ~. — ШЕШ 
403 120 s013 
nr2175kgwt. 2 T=75Y3 кем. 
Example 
Example @ 


A string of length 24 cm. sis fixed from its ends at two pins A and B in a horizontal 
line »the distance between them is 12 cm. the string passes inside a smooth ring to be 
suspended in it » its weight is 144 дупе › then the ring is pulled horizontally by a force 
F till it becomes down B directly. 

Find the magnitude of tension in each of the two branches of the string » find also 

the magnitude of F 


> Solution 
Supposing that BM = (ст. 
2 MA = (24 - l) cm. >. m (4 ABM) = 90° 
л Фа - l} = P + (12)2 7576-48 l + l? = (2+ 144 
2 29cm. -. МВ = 9 ст. » AM = 15 ст. 
Let m (4 МАВ) = @ 
5с̧оҝӘ= i »sin= 2 


+: The ring is smooth. 


г. The tension in the two branches MB and MA 
are equal in magnitude. 


The ring is in equilibrium under 
the effect of four forces » so 

it will be solved by using the 
method you studied in lesson 3 
Х=0,Ү=0 


-. The ring is in equilibrium under the effect 
of four forces which are : 


(F 0°) » (T > 90°) (Т, 180° — Ө) » (144 » 270°) 
ov X=0 
-. F cos 0° + T cos 90° + T cos (180° — Ө) + 144 cos 270° = zero 


ШЕх1+Тх0+Т x -cos Ө + 144 x 0 = zero 

„ж. Жары 

SABE zT 0 a) 

VY 

г. F sin 0° + T sin 90? + T sin (180° — Ө) + 144 x sin 270° = zero 

2 Ехо+Тх І +T sin Ө + 144 x — 1 = zero Te Ê T- 144 = zero 
2 T(1+3)=144 ~. T 2 90 dyne. 
Substituting in (1): 2 F= + х 90 = 72 dyne. 


» Lesson Five 


Another solution : 
** The weight and the vertical tension 
on the same straight line 
~. Their resultant can be calculated as (144 — T) 
Using lami's rule : 
E Е... 144- T 


"Ып (90° +0) sin 90° sin (180° — 6) 


[p 
2 


Joo хл» س‎ 


du 


=90dyne ; F=90x $ =72 дупе 


Third solution : 
77 The weight and the vertical tension on the same straight line 
~. Their resultant can be calculated as (144 — T) = nens (E) 


and the A ABM becomes the triangle of forces 


“.3T=720-5T .. 8T=720 
T= .90.F 
-. T = 90 dyne 15 216 
^ Е = 72 дупе 
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Unit Two 


Geometry and Measurement 


The straight lines and the planes in the space. 


The pyramid. 


The cone. 


The circle. 


Lesson 


The straight 
lines and 
the planes 

in the space 


Geometrical concepts and axioms 
(1) The ht lin 


Is an infinite set of points , and we can determine it exactly if we 
know any two different points on it. 

For example : 

In the opposite figure : 

The two points “A , B" passing through one and only one straight line which is AB while 


the two points "C , D" passing through another straight line which is CD 


Le. The straight line is determined by two different points on it. 


| Remark 
pu | 


(2) The plane : ) 


Is an infinite set of points represents a surface with no ends 
where any straight line passing through two points on it lies 


completely on that surface and we denote it by capital letters 
as X s Y or ecese and we can denote it using at least three 
non-collinear points on the plane as : ABC 


Le. "The plane is determined by three distinct non-collinear points. 


= 


Remarks 


(1) The geometrical shapes as the triangle › the square » the circle and ... is an infinite set 
of points and these shapes are called planed geometrical shapes because each of them 


is a subset of its plane. 


(2) Where the plane extends into infinity in all directions » we can represent it using 


a planed geometrical shape on it as a square or a circle or a parallelogram ог... 


(3) The space : ) 


Is an infinite set of points › it contains all the geometric 


figures and planes » surfaces and solids while the solids 
as the sphere and the cylinder and the cube > ... etc. are 
a set of infinite points but we can't contain it in one 
plane » but we can contain it in the space and the faces 


of these solids formed from some planed parts as the 


cube or non-planed as the sphere. 


Remarks 


* Any point in the space passing through it an infinite number of 
the straight lines. 


* Any point in the space passing through it an infinite number of 


the planes. 
* Any two points in the space passing through them one and only one straight line. 


* Any two points in the space passing through them an infinite number of the planes. 


N Determination of the plane in the space 


The plane is determined in each of the following cases : 


(1) Three distinct non-collinear points sj 
In the opposite figure : 


The points A » B » С are non-collinear so that we can determine 
the plane (X) or ABC from that we can deduce : A 
There is one and only one plane which passes 


through three non-collinear points. 


» Lesson One 


(2) ^ straight line and a point not belonging to it : } 
In the opposite figure : 
A BC , then the point A and IX 
the straight line BC 
determine the plane (Y) or ABC 
(3) Two intersecting straight lines ; J 
In the opposite figure : 


ABI CD = {E} 
» then AB and CD 


determine the plane (Z) 


( 4 ) Two parallel and non-coincident straight lines : 
In the opposite figure : 


АВ //СБ,АВГ\СО=@ 
then AB and CD 


p n 


> 

E 

^ D 
B 

5 
C 


determine the plane (L) a 


Example @ 
ا‎ а 
In the opposite figure : 
If ME the plane ABCD M 
Find : 
(1) Four straight lines passing through the point (A) 
(2) Three planes passing through the point (A) A D 
(3) The straight lines passing through the two points A and B together. 
(4) Two planes each of them passing through the two points A and B together. 
(5) Four planes passing through the point (M) 
(6) The number of the planes which determine the solid in the figure. 


> Solution 
(D AB , AC , AD , AM (2) ABCD , ABM , ADM 
(3) AB (4) ABCD ,АВМ 
(5) MAB , MBC : MCD , MAD (6) Five planes. 


A Relative positions of lines and planes in the space 


0 The relative positions of two different straight lines in the space : | 


UNIT 


Parallel straight lines Skew straight lines 


Intersecting straight lines 


Two straight lines lie on the Two straight lines lie on the ` Two straight lines can’t be 
same plane and have one < same plane and doesn’t have lie in one plane. 
any common point. Ls 


point in common. 


* L, +L, are skew. 
‘eL NL, =Ø 
* They do not lie in one plane. 


e L, » L, are intersecting. ‘L/L 
‘LNL ={4} °L,NL, =Ø 


* They lie in one plane. * They lie in one plane. 


The two skew straight lines are not parallel and not intersecting because they are not in one plane. 


Ө) The relative positions for the straight line and the plane in the space : | 


The straight line lies 
completely in the plane 


The straight line 
intersects the plane 


Lu / 


The straight line is 
parallel to the plane 


e The straight line L // the — . * The straight line L * The straight line L 
plane X . intersects the plane X in lies completely in the plane 
one point. X(LcX) 
ieLnx-e ie ПХ = {А} ieLüXzL 


If a straight line intersects a plane in more than one point » then the straight line lies completely 


in the plane. 
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The relative positions for two different planes in the space : ) 


Two parallel planes Two interse: 


Two coincident planes 


к] & 7 


The plane X // the plane Y Тһе two planes intersecting The two planes are in 
ie. X(Y29 at a straight line L common in all points 
ie XNMY=L (Coincide) 
Le. X(|Y2X-Y 


Remarks 


(1) If there are two planes have a common 


point » then they have in a common Y Р 
a straight line passing through this point. 

In the opposite figure : 

The two planes X and Y have a common point (A) then : A 

the two planes X and Y have a common straight line (L) 

i.e. X ()Y =L where A EL 


(2) If there are three planes are intersected “each two with each other” 5 then their 
intersected straight lines will be parallel or intersecting at one point. 


Li / Ly iL; 


UNIT 


2 


(3) If two straight lines are parallel to a third in 
the space › then they all are parallel. 
Le. TEL, // L4 >L, // L4 » then Ly // Ly / 
Es Ty 
(4) АП vertical straight lines in the space are parallel but not all horizontal straight lines in 
the space are parallel. 


All the vertical straight lines L} >L, >L} Тһе horizontal straight lines L} »L, 
and L, are parallel. and L, are not parallel. 


(5) If the straight lines contain the diagonals of a quadrilateral intersected at a point 
» then all its sides lie in one plane. 


D А 
С B 
The sides of the quadrilateral The sides of the quadrilateral 
ABCD lie in one plane ABCD doesn't lie in one plane 
» because AC N BD = {M} » because AC N BD = Ø 
( АС , BD are skew) 
Example €) 
In the opposite figure : 


T D 
ABCD А B C D is a cuboid, complete the following : Áo L 


(1) BC // the plane <... 
(2) AB and -------- are skew. 
(3) The plane AB B А // ће plane --------- 


» Lesson One 


(4) The plane AB B A f the plane A B CD = 
(5) The plane ABC f the plane A B C D = 
(6) The plane A A D D N the plane AB B A f the plane ABCD = 


Solution 
()AADDorABCD | орбо AD (Find other answers) | (3) DC CD 
(4) АВ (5) DC | (6 {A} 
Example Ө L 
In the opposite figure : 
The plane X (\ the plane Y = the straight line L 
AEX ,СЄҮ,ВЄІ 
Choose the correct answer from those given : 7 N 
(1) The plane ABC f the plane X = .......... (AB ; BC , CA , {B}) 
(2) The plane ABC f the plane Y = -+--+ (AB BC CA  (B]) 
(3) The plane ABC f the plane X f the plane Y = (AB, BC CA 5 {B}) 
P Solution 
(1) AB (2) BC (3) {B} 
Example © 
| Inthe opposite figure : 


If the plane ABC // the plane A B C ,D and E are ће midpoints of BC 
and BC respectively; F CAA 


П Find four planes passing through the point (A) 


Choose the correct answer from those given : c yi 
the plane DFE (E KCK) 


(Dj Acs: 

(2) AA - the plane DFE (E KCK) 
(3) AK ‚ВС are two -+ straight lines.( parallel » skew » intersecting » perpendicular ) 
(4) The plane DFE f The plane А B C = ---....... (AD , AE „DE, FE) 


(5) The plane DEF f The plane AB B A = 
(6) The plane AEA f The plane В BCC = 
P Solution 

E The planes аге: AABB , AACC ,АДЕ ; ABC 


(AA AE AD, DE) 
(DE, AE, AD, AA) 


aoe Qc (3) skew 
(4) AD (5) AA (6) DE 
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The pyramid 


The definition of the pyramid 


Is a solid has one base as a polygon and all its other faces are triangles with a common 
vertex and the pyramid is called a triangular » quadrilateral, pentagonal or ......... 
according to the number of sides of the polygon of its base. 


For example : 
M 
M 
e. 
o. 
C A % 
р А 

B 
triangular pyramid» quadrilateral pyramid; pentagonal pyramid: 
its base is a triangle its base is a quadrilateral its base is a pentagon 


By using the opposite figure : we can explain some concepts of the pyramid : 


* MABCD is a quadrilateral pyramid. M 
its lateral faces are the triangles | 
MAB, MBC; MCD; MAD, and its D М. 
base is a polygon ABCD x 
e The lateral faces of the pyramid : are always triangles but the base could С B 


be a triangle or a quadrilateral or a pentagon or ......... 
e The vertex of the pyramid : Is ће common point for all lateral faces of the pyramid. 
In the figure : The point “М” is the vertex of the pyramid MABCD 


СЗ 
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* The lateral edge of the pyramid : Is a line segment joining between the vertex of the 


pyramid and any vertex of its base vertices. as (MA » MB ; MC , MD > as in ће figure) 


* The height of the pyramid : Is the distance between the vertex of the pyramid and its base 
surface. 


i.e. Is the length of the perpendicular from the vertex of the pyramid to its base surface. 
(MN is the height of the pyramid as in the figure) 


* The slant height of the pyramid : Is the distance between the vertex of the pyramid and 
one of its base sides. 


і.е. Is the length of the perpendicular line segment from the vertex to one of the base sides 
of the pyramid. 


(MX is a slant height of the pyramid MABCD where MX LAB) 


Remarks 


* The perpendicular straight line to a plane is perpendicular to any straight line in that 
plane » then the perpendicular straight line to the base of the pyramid is perpendicular 
to any straight line in it. 

* The regular polygon is a polygon in which its sides are equal in length and its angles 
are equal in measure. 


* The geometrical centre of any regular polygon is the centre of inscribed circle or the 
circumcircle for it. 

* The geometrical centre of the parallelogram and its special cases is the point of 
intersection of the diagonals. 


|» The geometrical centre of the triangle is the point of intersection of its medians. 


IN pecial cases of the pyramid 
(1) The right pyramid : 


The pyramid is right if the position of perpendicular from the vertex of the pyramid to 


For example : 

* In the pyramid MABCD as in the figure : If N is the geometrical 
centre of the base ABCD and MN L the plane of the base ABCD 
> then the pyramid MABCD is called a right pyramid. 


:2 


Is the pyramid in which its base is a regular polygon whose centre is the position of 


| the perpendicular from the vertex of the pyramid to the base. 


For example : 

In the pyramid MABCD as in the figure : 

if N is the geometrical centre of the regular base 
ABCD “square” and MN L the plane of the base 
»then the pyramid MABCD is a regular pyramid. 
Properties of the regular pyramid : 

(1) Its lateral edges are equal in length. 

(2) Its slant heights are equal in length. 

(3) Its lateral faces are congruent isosceles triangles. 


| Remarks 


* Every regular pyramid is a right pyramid but not vice verse. 
* Not necessary that the lateral edges of the right pyramid are equal in length. 
* Not necessary that the slant heights of the right pyramid are equal in length. 


faces are equilateral triangles and any one of them is its base. 


Example @ 


اس 


and its height length equals 8 cm. Find the length of its slant height. 
> Solution 


Let X is a midpoint of AB 
*: MABCD is a regular quadrilateral pyramid 
2 MA= MB .. MX LAB 


2. MX is the slant height of the pyramid 
In AABC: X is a midpoint of AB >N is a midpoint of AC 


wXN=4BC -nXN-6cm. 

7 MN 1 The plane ABCD < MN L XN 

<. A MXN is right at N 

^ (XM)? = (XN) + (MN)? 2 (XM)? = 36 + 64 = 100 


ae 


ae 


* The regular triangular pyramid is called a triangular pyramid of regular faces if its all 


MABCD is a regular quadrilateral pyramid » the length of its base side is 12 cm. 


- XM = 10 em. 
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Example (2) 
MABC is a regular triangular pyramid with base A ABC, the length of its base length 
is 6 cm. and the length of its height is 4 cm. Find the length of its edge and its slant 
height. 

P Solution 

Let X is the midpoint of AB 

`. MABC is a regular triangular pyramid 

^. A ABC is an equilateral triangle 

> 7 X is the midpoint of AB 2 CX LAB B 

~<. A ВХС is a right-angled triangle at X 

2 (XC)? = (BC? - (ВХ)? = 36 -9 = 27 

«XC 2427 2303 em. 

э 77 N is the centre of A ABC 

^. N is the point of intersection of the medians of A ABC 

ДУМХ:МС=1:2 2 NX =13 em. NC 2 2*[3 cm. 

+ MN L The plane ABC 2 MNLXC 

.. A ММС is right-angled triangle at N 

.. (MC)? = (MN + (NC)? = 16 + 12 = 28 2 MC =) 28 2217 em. 

-. The length of the edge of the pyramid = 247 cm. 

» A MNC is right-angled triangle at № 

^ (MX)? = (MN) + (NX)? = 1643-19 

7 MX =719 em. 

>‘: X is a midpoint of AB 2 MX LAB 

2 MX is the slant height of the pyramid z^ [19 cm. 


UNIT 


2 


h Solids net ¥ 


The solids net is used to make the solids by tracking the shape of the solid on the surface of 
the plane and folding this plane to form the solid. 


{ Тһе pyramid net : Г remember ЧЙ 


(1) One of the cube nets 
M 
one of the regular D тт 
quadrilateral pyramid nets 
© B 
(2) One of the cuboid nets 


From the net of the regular quadrilateral pyramid we note that : 

(1) It has 5 faces » four of them are lateral faces and one face to the base. 
(2) It has 8 edges » four of them are lateral edges. 

(3) It has 5 vertices » one of them (M) is called the vertex of the pyramid. 


Euler relation : For any solid in which its base as a polygon » then : 


(Number of its faces + number of its vertices = number of its edges + 2) 


For example : In the pentagonal pyramid : number of its faces = 6 faces + ^ 
number of its vertices = 6 vertices » number of its edges = 10 edges) ^ 
i.e. Number of its faces + number of its vertices = 6 6 = 12 

> number of its edges + 2 = 10 + 2 = 12 f Y 


~. Number of faces + number of vertices = number of edges + 2 


» Lesson Two 


Example e 


The opposite net represents a net of a regular quadrilateral 
pyramid. Find : 

(1) Height of the pyramid. 

(2) The slant height of the pyramid. 


> Solution 


The net is representing a regular quadrilateral pyramid its base ABCD is a square › its vertex 
М sand its height MN , where N is the point of intersection of the diagonals of the base. 


7 ABCD is a square 

~. The length of its diagonal = its side length x2 

“ AC=20 x2 = 202 cm. 

^ AN = 1032 cm. 

`7 MABCD is a right quadrilateral pyramid 

2. MN L The plane of the base ABCD -. MN LAN 
~<. A ANM in which m (Z ANM) = 90° 

2 (MN) = (АМ)? - (АМ) = (26)? - (1012  - 476 

-. MN 21476 2 21119 cm. 


~. The height of the pyramid = 27 119 cm. 

Let X is a midpoint of AB 2 AX = 10cm. 

>% МА= MB 2 MX LAB 

^ AAXM in which m (Z AXM) = 90° 

2 (MX)? = (AM)? - (AX)? = (26)? – (10)? 2576 ~. MX =] 576 224 cm. 
~. The slant height of the pyramid = 24 cm. 


area of regular pyramid - the total area of pyramid - the volume of pyramid : 


* The lateral area of the pyramid = the sum of areas of the lateral faces 
* The lateral area of the regular pyramid = i base perimeter x slant height 
* The total surface area of the pyramid = lateral area + area of the base 


If the side length of the base in regular pyramid is AN> 
L and the number of its base sides is n and its lateral ri id 


height À » then from the net of this pyramid we find 


triangle and the area of each triangle — lxpxh 


2 
~. The lateral area of the regular pyramid 7 P 
= 4 Lxhxn; 
э v perimeter of the base = n x L РА EN 


= i X base perimeter x slant height 


Finding the volume of the pyramid 
EN Experiment activity 


* Bring a hollow vessel in the shape of a right prism » 
and another one in the shape of a right pyramid where 
be their bases are congruent and they have the same 
height as in the opposite figure. 


it has n congruent faces each one is an isosceles i 


* Fill the pyramid vessel with grains of rice or sand 
then put it in the prism. 


* Repeat this process three times and you will note that : 
The prism will filled completely with the grains and 
that means : 


Volume of the pyramid = i volume of the prism has the same base and height. 


*- The volume of the prism = the base area x height 


(1) In the triangular pyramid of regular faces: | | 
double the square of its edge length = 3 times the square of its height. 


ie. 212-231? Where L = edge length » h = the height 


[72] 


» Lesson Two 


(2) The total surface area to the triangular pyramid of regular faces = Us where L is the 


length of edge. 42 
(3) The volume of the triangular pyramid of regular faces — 597 L? where L is the edge 
length. 
Example o 
Ee ы. 


A regular quadrilateral pyramid the length of its base diagonal is 6042 cm. and its 
slant height is 50 cm. Find : 


(1) The height of the pyramid. 
(2) L.S.A and T.S.A of the pyramid. 
(3) Volume of the pyramid. 


P Solution 
* Let MABCD is a regular quadrilateral pyramid 5 the diagonals of 
its base intersected at N 


6072 
»the length of the base side = = 60 cm. 


42 


> Eis the midpoint of AB 
(1) ~ The quadrilateral pyramid is regular. 
7. Its base as a square shape. 
„ MN 1 the planeABCD ~. MN LEN 
7 AMEN is right angled at N > 
“7 Eis the midpoint of AB >N is the midpoint of AC 


SENS i BC = 30 cm. у. һ=] 502—302 = 40 cm. 


(2) The L.S.A of the pyramid = i х base perimeter x slant height 


= i x (60 x 4) x 50 = 6000 cm?. 
7 The area of the base = 60 x 60 = 3600 cm? 
<. The T.S.A of the pyramid = L.S.A + the base area = 6000 + 3600 = 9600 cm? 
(3) Volume of the pyramid = = base area x height = $ x 3600 x 40 = 48000 cm? 
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Example @ 


Use the opposite net to 
describe the formed solid 5 
then find its total surface area 39, 


UNIT 


and its volume. 


> Solution 


The net represents a regular quadrilateral pyramid » its 
base as a square of side length = 30 cm. and the length 
of its lateral edge = 39 cm. 


> let the pyramid MABCD +N is the point of 
intersection of the diagonals of the base » 

E is the midpoint of AB 

» v the lateral face MAB is an isosceles triangle. 
2. ME is slant height. 


АЕ = 15 em. 
-. AAEM which is right- angled at E : 
2. ME = (МА) - (AEF =1 (39 - (15)? = 36 ст. 


© MN L the plane ABCD <. MN LEN 
+ EN= d BC= I5 cm. 


«<. In A MEN which is right-angled at N : 
MN = (MEY - CEN). = 66} -(15F = 31119 ст. 


2. The L.S.A. of the pyramid = 4 x base perimeter x slant height 


= L x (30 x 4) x 36 = 2160 cm? 


» area of the base = 30 х 30 = 900 cm? 
-. The T.S.A. of the pyramid = L.S.A + the base area 

= 2160 + 900 = 3060 cm? 
sv the volume of the pyramid = E base area x height 


= 1 х900х3 119 = 9001/119 cm? 


Cm, 


» Lesson Two 


Example (9 


MABCD is a regular quadrilateral pyramid » its total surface area — 360 cm? and its 
slant height = 13 cm. Find the length of its base edge » then find its volume. 
> Solution 
Let the edge length of the squared base = X cm. 
» the T.S.A of the pyramid = 360 cm? 
-. The base area + L.S.A = 360 
Xx X+ d xaxxi32360 
X? +26 Х-360 =0 
^ (X+ 36) (X- 10) =0 


.. X = — 36 (refused) or X = 10 -. The edge length of the pyramid base = 10 cm. 
# EN = 1 ВС=5ст. : `7 AMEN is right-angled at N 
132-52 = 12 ст. 
-. Volume of ће pyramid = i base area x height = i x (10)? x 12 = 400 cm? 
Example @ 


A regular quadrilateral pyramid of volume 48 cm? and the length of its base edge = 6 cm. 
s find its total surface area. 


> Solution 
Let MABCD is a regular quadrilateral pyramid M 
» N is the intersection point of its base diagonal 


D A 
„E is the midpoint of AB 
7 gis of the pyramid = 48 cm? X A 
& i x the base area x the height = 4! С 
od x6x6xh=48, ^ h=4cm. 
2. The height of the pyramid = MN = 4 cm. э EN= i BC =3cm.s 
© AMEN is right - angled at N -5cm. 


^, The T S.A of the pyramid = L.S.A. + the base area 


= 1 hase perimeter x slant height + base area 


= 5 x (4 x 6) x 5 +6 x 6 > 96cm? 


Example @ 


MABC is triangular pyramid of regular faces » the length of each edge of its edges 
equals 843 cm. Find : 


(1) The slant height of the pyramid. (2) Height of the pyramid. 
(3) T.S.A of the pyramid. (4) Volume of the pyramid. 
> Solution 


+: The triangular pyramid is a regular faces. 
-. Each face is an equilateral triangle. 
-. The slant height of the pyramid 
= MD = AD = 813 sin 60° = 12cm. 
»'- Eis the point of intersection of the medians of A ABC 
s AE- 2 AD- 2 x 122 8cm. 


‚ ME 1 the n ABC 

5 МЕЈАР Notice that 

-. A MAE is right-angled at E ‘. The triangular pyramid is a regular faces. 
Ёё ME = 3 )7- &* = 812 em. PETERET 

^. The height of the pyramid- 82cm. | 2x (84/3? 3? 

+: L.S.A. of the pyramid nhz8Y2 

= d. base perimeter x slant height 2. Height of the pyramid = 82 cm. 


=4 × G x 813) x 12 = 14413 cm 
*' Area of the base = 4 x813 x 813 sin 60° = 483 cm? 


2. Т.А. of the pyramid = 1443 + 483 = 1924/3 ст? 


» `7 volume of the pyramid = 2 


3 base area x height 
= 1 хавз х8{2 = 12816 cm? 


Example © 
A regular hexagonal pyramid in which the sum of areas of its lateral faces is seven times 
its base area. Е 


Prove that : The volume of the pyramid = 8 г? 


Where (r) is the radius of the inscribed circle of the base. 


ЕЗ 
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> Solution 

Let the edge length of the base of the pyramid = L em. 
» height of the pyramid = h » and its slant height = h 

* The sum of areas of its lateral faces = 7 x base area 
A 1 X base perimeter х slant height = 7 x base area 
8 i X6Lxli-7x 4 xLxrx6 
^ 3Lhz21Lr 

»v MN Lthe plane ABCDEF 

+. MN LNY 

.. AMNY is ины angled at A 


she -r uoo -8-a 3r 


» `. volume of the pyramid = ix X base area x height 
ada 
3 


xix xLx rx6xa 3:24 312 
»v r=L sin 60° dar cu 
3 
-. Volume of the granid- 443 x rx a? 
3 
Example (T) 


MABC is a triangular pyramid its vertex M is at distance A [5 cm. from the base ABC 
where AB = 7 cm. s BC = 8 ст. »AC = 9 cm. Find the volume of the pyramid. 


> Solution 


v The perimeter of A ABC 


=7+8+9= 24ст. 
The area of A ABC =} S (S -ABY(S BC) (S -AC) 


-. Half the perimeter = 12 cm. 
where : S is half the perimeter of A ABC 
-. The area of A ABC 


= y 12(12- 7)02-8)(12- 9) 
- 1245 cm? 
1 


-. The volume of the pyramid = 3* base area x height 


=1х12 5x45 = 80 cm? 


The definition of the cone - E 


Is a solid has only one base as 


a closed curve and one vertex » and drawer of cone. 
its lateral surface formed from line 
segments drawn from its vertex to its 
curved base and each of them is called 


drawer of the cone. 


Base of cone 


The right circular cone - — سے س‎ 


Is the solid formed from the rotation of a right-angled triangle with complete rotation 
about one of its right sides as an axis or is the space formed from the folding of 
a circular sector where their two radii coincide on each other. 


In the opposite figure : Axis of the cone 


A ABC is right angled triangle at B » if itis тех of the cone A, 
rotated about the axis AB with a full turn 
» the formed solid is called right circular 

cone » and the point A is called vertex of =» 
the cone » AC is the drawer of the cone » 


AB is axis of the cone » surface of circle B pace of the cone 


Radius of the base 


is the base of the cone. of the cone 
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Properties of the right circular cone : 


(1) The axis of the right circular cone is perpendicular to the plane of the base. 


Le. AB L ће plane of circle B 2 
(2) The height of the right circular cone is the length of the Р 
line segment joining between the vertex of the cone and 
H [е 


the centre of its base and its length is always less than 
the length of the drawer of the cone. 
If the length of AB=h length unit » the length of AC=L length unit. 
Then the height of the cone (h) 4L? - г2 s then :h < L 
Remark 
The right circular cone can be formed by 
the rotation of an isosceles triangle about 


its axis of symmetry by a half turn. А 

In the opposite figure : 

If A ABC is isosceles in which AB = AC 

» AD is the axis of symmetry of A ABC ği s 


and the triangle ABC is rotated about AD 
by a half turn » then the formed solid is 


a right circular cone its base is the circle D » 
and its drawer is AB or AC » its height is AD and its vertex is the point A 


Example Єў M 
A right circular cone » the length of its drawer 
is 25 cm. and its height is 24 cm. NS, 
Find the perimeter and the area of 
the base of the cone. (m= = 2) CENA. © 
y Solution 
АВ L the plane of circle B ~ AB LBC 
г. m (4 ABC) = 90° 2 (BC)? = (AC)? - (АВ)? = (25)? - (24)? = 49 
7 BO=7i е. 2. r (the radius of the base) = 7 cm. 


~<. The perimeter of the base = 2 лг=2 х 2 х7=44ст. 


» the area of ће base = x i? = 3 х 49 = 154 cm? 


UNIT 


2 


l The right cone net : 


One of the right circular 
cylinder nets 


| (1) AB = АС =L » where L is the length of drawer of the cone. 


| (2) The circular sector ABC represents the lateral surface of the cone and the length 
of BC = perimeter of the circle N = 2 лг 


| (3) Surface of the circle N represents the base of the cone. 


Remember that 


The circular sector is a part of the surface of a circle bounded by two radii and an arc of the circle. 


* Area of the circular sector — i Lr 


(where L is the length of the arc of the sector) 


" 1 a > 
* Area of the circular sector = + Ө" т? (where Ө" is the radian measure В 
2 lue ond 
L 


of the sector angle) 


x 


А x 2 А 
* Area of the circular sector = 360° х" r= 360° X area of the circle 


(where X is degree measure of the sector angle) (ЖЕ 
8 


* Perimeter of the sector = 2 r + L length unit. 


» Lesson Three. 


Important remarks 
(1) If L> 2r »then the cone net as shown 
M 
30° «0«180* L 
E 
The cone net 

Sm 

L M 

Iw 


(2) If L=2r sthen the cone net as shown M 
‚Ө= 180° b 
The cone net 
” «9 
AJ 
(3) IFL «2r » then the cone net as shown — 
‚ 180° « 0 « 360° (5 


Example [2] 


за еа 
In the opposite figure : 

A piece of paper as a circular sector »the area 

of its surface = 25 Л cm? 

and the measure of its central angle equals 90? folded to 

touch MA and MB and formed a cone. Find the height of the 

cone to nearest tenth. 


P Solution 

+: Area of the sector = = om 2 

109" 2=25л 

8 х2 хр=25л 212= 100 


"S 
^ r-10cm. 7. МА = 10 cm. 


L 
L 
L 


» `7 area of the sector = i Lr 
Sl xLx10=25 7 -nL-53tcm. 
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E 
3 2 
> 
~<. The length of AB = 5 zt cm. 
-. The circumference of the circle N = 5 x cm. 
.. 2 Ig = 5T <. Iy =2.5 ст. 
-. A ANM in which m (Z ANM) = 90° , NA = 2.5 ст. 
: МА = 10 ст. 


2. MN = ГМА? - (NAY = (10¥ = (2.5) = 9:7 cm. 


-. Height of the cone = 9.7 cm. 


The lateral area - total area - volume of a right cone : Ши 


| Tf (r) is the radius of the cone base › (L) is the cone drawer: (h) is the height: then : 
| e The lateral surface area (L.S.A.) of the right cone = t Lr 

| • The total surface area (T.S.A.) of the right cone = JU r (L + г) 

| * Volume of the right cone = 4 mh 


L The cone 


net 
- e) 


From the net of the right cone » we deduce that : 
The lateral surface area of the right cone = the area of sector ABC 
= 1 x length of BCx AB 


= + x perimeter of the cone base x АВ 


Ede 
-3x2nrxL 


» 7 the total surface area of the right cone = the lateral surface area + the base area 


=ліг+лг 


» Lesson Three 


Finding the volume of the right cone 
N Experiment activity 


* Bring a hollow vessel as a right circular 
cylinder and another one as a right 
circular cone where be their bases are 
congruent and they have the same height 
as in the opposite figure. 


* Fill the cone vessel with grains of rice or sand then empties it in the cylinder vessel. 


* Repeat this process three times and you will note that : the cylinder will filled completely 
with the grains and that means : 


{ “The volume o5 the cone = + КЕ БЕ the cylinder has the same base and hei ht 


r The volume of the right cone = zd. base area x height 


3 
PRU AE ot. NND 
Example Ө 
A right circular cone »the length of its base diameter is 12 cm. and its height is 8 cm. » find : 
(1) The L.S.A. (2) The T.S.A. (3) The volume. 
P Solution 
© AM L the circle plane 
.. AM І МВ 


7. A MAB is right-angled at M 


EM E 
irreg 6cm. 


AB =1/(8} + (6) = 10 cm. s L=10cm. 


~. The lateral surface area (L.S.A.) = U r L = 7 x 6 x 10 = 60 zt em? 


» area of the base = zt r? = 36 zt cm? 


2. The total surface area (T.S.A) = 60 7t + 36 1 = 96 zt cm? 


» volume of the сопе = 4 1? h = 4 хл x 36 x 8 = 96 en? 


UNIT 7 


2 


Example 

Example (у " 
Use the opposite net to describe 

the formed solid and if the length 


of the arc CC = 30 x cm. 


a 


p 


Find the volume of this solid and 


its total surface area. 


> Solution 

The net represents a right cone 

» '. the length of CG = 30 7 

.. 2= 30C “r=15cm. 
577 A ABM is right-angled at M 


s had 252-18 220 cm. 


2. The volume = i base area x height 


zd 05? x 20 = 1500 t em? 
„the total surface area = лг (L + r) = Л x 15 x (15 + 25) 


= 600 zt em? 


Example @ 


и 


A flask in the shape of a cone of capacity 6.16 litres. and height 30 cm. 


Find the length of the radius of its base. ( л 22ے‎ ) 


> Solution 
+: The capacity of the flask = 6.16 litres. 


1 litre = 1000 millilitre 
=1000 cm? =1 dm? 


~. Volume of the right cone = 6.16 x 1000 cm? 


ъа 020 - 
3х5 x r? x 30 = 6160 


“r= 14cm. 
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Example [6] 
А pure gold alloy as a right cone of radius length 3 cm. and lateral surface 
area = 15 It cm? Find the gold density if the mass of the alloy = 727 gm. — "7123.14" 


P Solution 

`." The L.S.A. of the cone = 15 Л 
-AXLr-2157 

A UxLx3=150 

2 L=5cm. 

`7 A ABM is right-angled at M 

КА hz AM =52-32 24 cm. 

77 Volume of the cone = i Trh 


= xx 3 x 4= 12 7= 37.68 cm? 


The density = sind 


* bea EE,- 3 
~<. The density = volume "37.68 ^ 19.3 gm./cm: 


Example @ 


Ea اا‎ 
A regular octagonal pyramid of silver » its base side length is 6 cm. and its height 
30 cm. » melted and convert into a circular right cone whose length of its base radius 


is 9 cm. if 10% of the silver was missed through the melting process. Find the height 
of the cone to nearest one decimal place. 


> Solution 


77 The area of the regular octagon = B 
=2 x (6) cot 22° 30 = 173.82 cm? 


+ base area x height 


= + х 173.82 x 30 = 1738.2 cm? 


-. Volume of the pyramid = 


-. Volume of the silver in the cone 


Area of the regular polygon whose 


= 20: х 1738.2 = 1564.4 cm? number of sides = n and the length 
1 РСА of its side X , 
Sg аа Ӯ equals 2. X? cot = 
~ h=184cm. : 


Example (3 


А ABC is right-angled at A s AB = 15 m. AC = 20 m. »if the triangle is rotated 
a complete rotation around BC » describe the formed solid » then find 


the cost of painting this solid with a material resistant to erosion »if the cost of one 
220 
7 


square metre = 10 pounds and find the volume of this solid. " 0 = 


> Solution 

The solid will be as a two right cones with the same base. 
From the figure : 

А ABC is right angled at A , AD L BC 


ABC 5) + (20) = 25 metres. 


15x20. 
» AD ”ڪڪ‎ m 12 metres. 


> BD = (15) - (12)? = 9 metres. 


„ CD = 25 – 9 = 16 metres. 

According to the first cone whose vertex is B : 

L=15m.5r=12m.,h=9m. 

^ The L.S.A. = Lr = 3t x 15 x 12 = 180 t m? 

„the volume = 4 tà h= 4 7 x (12)? x 9 = 432 Tm? 

According to the second cone whose vertex is C : 

L=20m. »г= 12 т.» = 16 т. 

^. The L.S.A.= JÛ Lr =T x 20 x 12 = 240 T m? 

„the volume = 4 xà h = } 7 x (12)? x 16 = 768 0 m? 

г. The total painting area = the sum of the lateral surface areas of the two cones 
= 180 70 + 240 Л = 420 T = 420 x 2 = 1320 m? 

г. The cost of the painting = 1320 х 10 = 13200 L E. 


» volume of the solid = sum of volumes of the two cones = 432 Jt + 768 Л = 1200 7t 


= 1200 х 22.= 37715 m 


The circle 


AD on ofthe circle 


It is the set of points of the plane which are at a constant 
distance from a fixed point in the same plane. 


e The fixed point is called "the centre of the circle". (M) 
e The constant distance is called "the radius length of the circle". (r) 


* The circle is usually denoted by (C) 


»where C={A:MA=r>r>0} 


Ging: Equation of the circle (In terms of its centre coordinates and radius length) | 


If A = (X › y) is a point on the circle whose centre M (d ›е) 
запа the length of its radius = r » in the perpendicular cartesian А (Ху) 


coordinates using "the distance between two points" rule we find : 


V(x-d? +(y-eP =r 


ie.(X-d)?+(y—e)*=r2 "Equation of the circle" 


М 


(2) The position of the point (X, » y,) in respect to the circle 
C:(X-d«(y-efsr? 
*If(X,- dy + i- е)? =r ,thenthe point Нез on the circle. 
* If (X, d)? + (y, e > ; then the point lies outside the circle. 
* If (X, — d) + (y, e <r » then the point lies inside the circle. 


| 
|. (3) Two circles are congruent if the lengths of their radii are equal. 


For example : If the circle equation of C, is : х?+у?=49 

> ће circle equation of C, is (Х— 3)? + (у — 4)! = 49 

> then r, =r, = 49 = 7 length unit» then the two circles are congruent» and the 
circle C, is the image of the circle C, by translation (3 » 4) 


Where the image of point (X » y) by translation (a » b) is : (X + a » y + b) 


ТЕ The general form of the circle equation | 


+ coefficient of y) 


For example : The circle whose equation is : + у? -8X-4y-16-0 


its centre — ci coefficient of X » d coefficient of y) = (- 4 »2) 


г 12 + к-с 2016 +4—(—16) =6 length unit. 


» Lesson Four 


* We can deduce the general form of the circle equation as follows : 


We know that : The circle whose centre (d » е) » the length of its radius = r is : 
(X-dP + (уе)? =r 

Le. xX? + y-2 d4 X-2ey +d? +е2-12=0 

LetM (D ;K) = CL ;-K) LX My .2LX«2Ky«L«K?-)?20 
» v 1,» K and r are constants. 7 L + K?- P? = C (constant) 


*. The general form of the Ele equation. EX 


Remarks 


(1) The general form of the circle equation X? + y? + 2L X4 2K y C 20 is: 
* An equation of 2" degree in X » y 
* Free of the term X y i.e. Coefficient of X y = zero 
* Coefficient of X? = coefficient of у? = 1 


(2) To be the equation of the 2^4 degree in X » y represents a circle » it must satisfy 
the three conditions іп the previous remark and L? + K? - C > 0 


(3) To identify the centre or the radius length of a circle using the general form must 
be the coefficient of X? = the coefficient of y? = 1 » so we need to divide by this 
coefficient if is not equals 1 


IN Special cases 


(1) Equation of the circle passing 2 the origin point : ) 
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ЮО) Equation of the circle touching X-axis : | 


If the circle whose centre (- L »— К) 

touches X-axis then : 

the point of tangency A is : (— L » 0) and r=|K| 
л C=L?+K?-P=L?+K?-K?=L? 


Then the equation of the circle becomes : 


Х?+у?+21,Х+2Ку+1?=0 


(5) Equation of the circle touching y-axis : 


If the circle whose centre (— L » — К) touches y-axis 
»then the point of tangency B is 

(0 »— К) and rz |1] 

2 C=? +K? -2=12 + К2-12= К? 

» then the equation of the circle becomes : 


№ +у2+21.Х+2Ку+К2=0 


0 J Equation of the circle touching the two coordinates : | 


If the circle whose centre is (- L »— К) 
touches the two coordinates axes then r =| L| =| K | 


б=1?+к?-т=г+?—г=г 


C=V=K*=r 


and the equation of the circle becomes : 


x? 4y?4+2LX+2Ky+C=0 
where |L|=|K|=r»C=L?=K?=r 


Remember that 


(1) The position of a straight line with respect to a circle (D) whose centre (M) 
and let MC | L and intersects it at C 
* If MC <r > then Lis a secant to the circle at two points. 


* If M C =r » then Lis a tangent to the circle. 


* IfM C >r > then L is outside the circle and doesn't intersect it at any point. 
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"m ІМ >N are two circles of radii r, » r, respectively (where r, > n) 

If the two circles M and N Then 

(1) Distant MN>r, +r 

(2) Touching externally MN= nr 

(3) Intersecting T ~r <MN <r, +r 

(4) Touching internally MN =r, -m 

(5) One inside the other MN < rj ~r 

(6) Concentric MN = zero 


(3) The tangent to a circle is perpendicular to the radius drawn from the point of tangency. 


(4) The two tangents which are drawn from the two endpoints of a diameter of a circle are 
parallel. 


(5) The two tangent-segments drawn to a circle from a point outside it are equal in length. 


— (XX * 
(6) A= X, sy) > Be Qc >y) then the midpoint of AB = (21772,2172) 


(7) The equation of the straight line passing through (X, »y) 


and its slope (т) is: | Y-Y 


=m 
x-x, 


(8) The length of the perpendicular from the point (X , » у) on the straight line whose 
laX, * by, * cl 


{а? +ъ2 


equation : a X + b y + C = 0 equals 


M 


Example @ 
Find the general form of the equation of the circle whose centre is (— 2 » 3) and its 
radius length is 5 length units. 


Solution 
The equation of the circle is : (X + 2y *(y- ay- (5)? 
2X? +y?+4X-6y-12=0 "After simplify" 
Another solution : 
ULe23 «+ Eo » CsI^-R"-—Ó6-0feC3)-6y--1 
2. The general form of the equation of the circle is X? + у? *4X-6y-12z0 


"The same form we obtained before" 


Example © 
Find the equation of the circle whose centre is the origin point and its diameter 
length = 62 length unit » then prove that the circle passing through the point (2 9-4) 
P Solution 
The equation of the circle is : X? + y? = (2) 
„then X? y? - 18 
by substitute by the point (12 و‎ 4) 
дын$.=({2) + ca? =18=RHS. 
-. The point (12 > -4) €the circle. 


Example @ 
اا‎ 
Find the equation of the circle whose centre M = (3 »— 2) and passing through the 
point A = (- 1 91) 


P Solution 
г=мА=}(3 +1) + C2- 1? = 5 length unit. 


2. The equation of the circle is : (X 3)? + (y + 2)? = 25 


Example @ 


иин 
Find the equation of the circle whose diameter AB where А = (4 ,—1),В=(—2,1) 
P Solution 
`. The centre of the circle M is the midpoint of AB 
4-2 -1+1 


2м=(22, 5 )=а›о) 


оте МА= Та 12 + C1-0Y = 10 length unit. 
~. The equation of the circle is : (X — D^ (у -0y-( | 10)? 
э then : (X- 1? y? = 10 


Example @ 
Find the centre and the length of the radius for each of the following circles : 
(Dx?«y?-2x«4y-4-20 (2) х2 +у2-4у-9=0 
(3)7 х2+7у2+42 X- 14y 42820 


» Lesson Four 
> Solution 
0) X?4+y?-2x+4y-4=0 -L=-1,K=2,C=—4 

-. The centre = (- L ;- К) =(1 »—2) 

r= L+K? -C=C + QE - Ca) = 3 length unit. 
(2) xX? +y?-4y-9=0 

-Lzzeo s K=-2 , C=-9 

7. The centre = (-L ;- К) = (0 52) 

т +K? -C =) + 0202—09) [з length unit. 


(3) By dividing by 7 to make the coefficient of X? = the coefficient of y? = 1 
7. The equation will be : X + y? + 6 Х-2у+4=0 
sLz3 » K=-1 , C=4 
^. The centre = (CL ;- К) = (-3 5 1) 
MD +K? -C =G} e CD —4 -^[6 length unit, 


Example Q 


L = 0 because the 
coefficient of X = 0 


Find the equation of the circle whose centre (3 5— 4) and touches X-axis 
> Solution 

wL=-3 , K=4 
ors|K| » C=L? 


» `. the circle touches x-axis 


.. r=4 length unit C 29 "We can find C using the relation: C = L? + K? 2" 
©. Equation of the circle is: X? + y? -6 X 4 8y 4920 
Example @ 


Find the equation of the circle whose the length of its radius is 5 units and touches 
y-axis at the point (0 » 3) 


P Solution 
77 The circle touches y-axis at the point (0 5 3) 
.. The centre = (- L ,3) >r =| L length unit. ie. |LJ=5 


х1=+5 ,C-K?-9 
A TEE are two circles one of them has a centre (- 5 , 3) and its equation : 


Х?+у° +10Х-бу+9= 0 and the other has a centre (5 » 3) and its equation : 
yy" —10X-6y+9=0 


Example © 


Find the equation of the circle which touches the two coordinate axes » and its centre 


is the point (- 4 »4) 


P Solution 

*- The circle touches the two coordinate axes 

x ê =K? = 16 

~. The equation is : X +y?4+8X-8 у+16=0 


Example C) 

Determine which of the following equations represent a circle : 
(DX?43y?-2x44y4520 

(2)82х2- Ху+2у+5 Х-у-2=0 

(3) Х2+у2+7 Х-у+8=0 

(42X2 +2 y2 -6X+4y +9 =0 

(8) X?« y? -16 x & 12 y +100 =0 

(6 Х2+6Х-8у-7=0 


> Solution 
(1) +: The coefficient of X? # the coefficient of y : 
2. The equation doesn't represent a circle. 
(2) The equation has a term contains X y 
2. The equation doesn't represent a circle. 
(3) The coefficient of X? = the coefficient of y ? and the equation is free of a term contains X y 


~. The equation may represent a circle. 


$2L2752K2-1 L=$>K Az,c-8 
„тау 49 11. 9-9 
a LPF KC = eg 8= 7 <0 


*- The equation is represent a circle whose centre (= > 4) 


ors, 2 - 312 length unit. 


2 
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(4) ** The coefficient of X? = The coefficient of y? and the equation is free 
of a term contains X y 
2. The equation may represent a circle. 
Multiply by i to make the coefficient of X? = the coefficient of у? =1 
nXbyi-3xe2ya 2-0 
TELs-) у 2k-2 
“Les 0, k=1 s c=} 
+K -C= 3 +1- E =3 >0 
~. The equation doesn't represent a circle. 
(5) '. The coefficient of X? = the coefficient of у> » and the equation is free of a term 
contains X y 
<. The equation may represent a circle. 
“2L=-16 , 2k=12 “ L=-8 › k=6 5 c=100 
.. L + K?-C = 64 +36 - 100 = zero 
~. The equation doesn't represent a circle. 


(6) >: The equation is free of the term y? 
7. The equation doesn't represent a circle. 


Example © 


Find the equation of the circle whose radius length = 3 units » and the two equations 
of the straight lines carrying two diameters are X + y 2232 X- yz? 


> Solution 
The centre of the circle is the point of intersection of the two straight lines : 
Х+у=2 (1) 5 2Х-у=7 (2) 
by adding “3X=9 «.X=3 


by substitute .. y=-1 

~. The centre is the point (3 5-1) 

л0=-3 5, K=1 , C=L?+K?-P=94+1-9= 
-. Equation of the circle is : ЖХ +у2-6х+2 у+1=0 


Example @) 
Nea dah 
А circle whose centre M (- 2 57) sand the length of its radius г = 5 units 5 state which 
of the following points lies on the circle » inside the circle and outside the circle. 


A=(-153) s B=(05-5) » C=(254) 


i 
" 
= 
5 
> Solution 
-+ Equation of the circle is : (X+ 2)? + (y - 7) = 25 
by substitute by the points A » B and C in the L.H.S. of the equation : 
(142)? + (3-72 =17<r? г. Point A (-1 » 3) lies inside the circle. 
se (042)? + 5-77” = 148>г? <. Point В (0 »—5) lies outside the circle. 
эз (2422+ (4-7 225-r ~. Point C (2 , 4) lies on the circle. 
Example Ф 
Find the equation of the circle whose centre М = (2 » 3) and the straight line 
3хХх+4у+2 = 015 a tangent at the point A 
> Solution 


«+ MA is a radius » AB is tangent to the circle. 
2 MAL AB 
_13х2+4х3+2| 


~<. т = 4 length unit. A B 


= 4 length unit. 


-. Equation of the circle is : 


(X-2y + (у– 3) 216 


Example © 
Determine the position of the circle C, : (X -3) + (y -2) = 4 with respect to the circle 
C: X +y’ +2X+2y+1=0 


P Solution 

«C :)%-3( + )y-2 =4 

;. The centre M, = (3 »2) ту =4 = 2 length unit. 

„С: х2 +у2+2Х+2у+1=0 

The centre M, = (-1 »-1) sr, ={1+1-1= 1 length unit. 
.. r +r =2 +1 = 3 length unit. 


M, M, = (3 + 1 + Q D? = 5 length unit. 


.. M M> tr -. The two circles are distant. 
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Example [14] 


Seen 
In the opposite figure : 

If the equation of AB 

is: 6 X+8 у— 48 = 0 intersects. 

The two coordinate axes at A and B » 
Find the equation of the circle passing 


through the points A » O and B y 
P Solution 
`2 m (4 АОВ) = 90° 
2 AB is a diameter of the circle - The equation of ABis6 X48 у=48 
ГЕ ЯРУ AN 1 
8 6 


~<. The straight line cuts X-axis at the point A = (8 » 0) 
» cuts y-axis at the point B = (0 , 6) 

Let M be the centre of the circle. 

2. Mis the midpoint of AB = (= 06) a.a) 
> AB =] 8° + 6? = 10 length unit. 

-. r = 5 length unit. 


2. Equation of the circle is (X — 4)? + (y — 3)? = 25 
Example ® 


Find the area of the equilateral triangle whose vertices passing through the circle : 
Х?+у?+6Х-2у-15=0 
"Where each length unit in the plane represents 4 cm," 


> Solution 


L=3,K=-1,C=-15 

vot =L+K-C=¶9+1+15= 5 length unit » M is the centre of the circumcircle 
of A ABC 

If A ABC is equilateral by drawing 

MA > MB 5 MC 5 then : 

m(Z BMC) = 38 120° 5 then : 

Area of A ABC = 3 x area of AMBC 
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(NO 


23x = 7 1 MB x МС x sin (4 BMC) 


=з? r^sin 120° 
з 75143 
Bottes epa A a ай 


< Each length unit in the plane represent 4 cm. 


-. The square unit represent 4 = 16 cm? 


7513 
2 Area of A ABC uie. x 16 = 3004/3 cm? 
| Remark 


If the number of sides of a regular polygon = n sides » the length of the radius to the 
circle passing through its vertices = zrs then 


Area of the regular polygon = 5- 2" sin (sr) 


For example : 


The regular hexagon polygon whose drawn inside a circle of radius length 8 cm. » its area 
d à 


3 x (8 x sin E 360") 


нів. 


{з 


23x64x-,-—96 3 square unit. 


Example © 
ن م‎ 
Find the cartesian equation of the circle passing through the points 
A= (6 s3) 9B=(2 33) and C = (4 5 1) » then determine its centre and length of its radius. 
> Solution 
Let the equation is : х?+у?+21,Х+2Ку+С=0 


+: The points A » B and C lies on the circle. 


2.36+9+ 121+6к+с=0 ie. 12L+6K+C=-45 (1) 
,4+9+4L+6K+C=0 ie.4L+6K+C=-13 (2) 
316+1+8L+2K+C=0 ie.8L+2K+C=-17 (3) 


by subtracting (2) from (1) 
.. 8 L=-32 512-4 


(- 


P Sol 
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and by subtracting (3) from (1) 


4L+4K=-28 nLeK--7 
-4+К=-7 АК=- 


by substitute in (3) 


-32-64c--17 ®С=21 


The equation is : X + y? -8 X- 6y +21 =0 


» where the centre = (4 » 3) 


[169-21 24/4 =2 length unit. 


Example [17] 


Find the equation of the circle whose touches X-axis and passing through the points 


152) 9(-3 94) 


lution 


2 The circle touches X-axis ar=/K|,C=L? 


Let the equation of the circle is : 
х?+у?2+21.Х+2 Ку+12=0 


«<. The circle passing through ће point (-1 , 2) then : 


14+4-2L+4K+L?=0 ЛІ2-21+4К=-5 a) 


`. The circle passing through the point (3 , 4) then : 


9+16-6L+8K+L?=0 212-61,+8К =-25 (2) 
by multiplying the equation (1) x 2 then subtracting from the equation (2) : 


A Lec Ts 
л1Ё+21-15=0 


(L-3) (L+5)=0 


ALs3 or Lze-5 
5 К=-2 or K=-10 


-. There are two circles in one of them L= 3 , K=-2 and its equation is : 


Х?+у?+6х-4у+9=0 
and in the other circle : L=— 5 › K =~ 10 and its equation is : 
x*+y?-10 X-20y +25 =0 
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* Accumulative exercise on vectors. 


Forces - Resultant of two forces meeting at a point. 


Forces resolution into two components. 


The resultant of coplanar forces meeting at a point. 


Equilibrium of a rigid body under the effect of two forces / three 
forces meeting at a point. 
(The triangle of forces rule - Lami's rule). 


Follow : The equilibrium 


(Meeting lines of action of three equilibrium forces). 


Accumulative 
exercise on 
vectors 


ШШ) From the school book | G Remember ® Understand OApply də Higher Order Thinking Skills 


Choose the correct answer from the given ones : 

o (1) Norm of the vector А =— 3i+4j equals зз length unit. 
(a)3 (b) 4 (с) 5 (d)1 
û (2) The cartesian form of the vector B = (54/2 » 225°) is < 

(a) (5 ›5) (b 5 ,- 5) (©) 65-5) (d) (-5 »5) 
(3) Measure of the polar angle of the vector B--i +3 j equals ans 

(a) 60° (b) 90* (c) 120* (d) 150* 
© (4) The polar form of the vector A =f 2 1+2 is 
(а) (2 ,135°( (b) (4 5 45°) (с) (2 » 45?) (d) (4 » 135°) 


© (5) The polar form of the vectorm = 51+ 12 jis - 
(а) (17 ›67° 22 48) (Ы) (17 522° 37 12) 
(c) (13 „67° 22 48) (d) (13 522° 37 12) 


$ (6) LO The vector that represents a force of magnitude 20 kg.wt. in the direction 
30° South of East is written as ---------- 


(10 ,-103) (b) (103-10) (o (- 10» 10f3) — eo (1045 » 10) 
o (7) IF -kis 22 j and | E l= 24/3 newton s then | k | = +--+ 
(a) 62 (2*6 (0-2 (@2 


© Remember @Understand @Apply Ф Higher Order Thinking Skills 


(8) IF = (5 5-3) > F,= (7 »4) » then the resultant of the two forces R = <<... 


(i+ 12j (b)9i+4j (035i-12j (d)1214j 


(9) EF, 25i › F;-7i-5j » then ||R |  ——— force unit. 
(a) 12 (b) 5 (c) 13 «473 


(10) IfF, = 21+ 3j B F,-i +] » then the magnitude of their resultant 
equals зз force unit. 
(a)3 (b) 4 (c)5 (d)7 


(11) Two forces of magnitudes 5 newtons and 7 newtons acting in the direction of East 
» then thier resultant equals ---------- 
(a) 12 newton due East. (b) 2 newton due East. 
(c) 12 newton due West. (d) 2 newton due West. 
(12) ҤЕ, B F, and Е; аге three forces in equilibrium and meeting at one point where : 
Еү=(2,-5) > F;2C 3,2) then F; == 
(а) (2,1) (b) (- 15-3) (с) (1 +3) (d) (3 » 1) 
(13) If the set of forces Е = аї+ 7j , E- == bj F,=i+jare in equilibrium 
s then (a 5 b) = o 
(a) (2.54) (b) (1 2) (с) (-4 »— 8) (d) (4 8) 
(14) If the set of forces F 241-5 j > F,=ai+3j E F,=7i-b jare in 
equilibrium 5 then a + b = 
(a) 13 (b)- 13 (c)-11 (d)-2 
(15) If the forces F,=4i+ 5j > Е, = ai-7jandF;- 31b јас at one point and 
the forces are in equilibrium »then a + 2b = .......... 
(a) –5 (b) 5 (c)7 (d)-3 
(16) IfF,22i-2j > F;-41i-8j their resultant R 22a 1-35 j then a +b = = 
(а) з (b) 3 + (c)6 i (d) 12 
(17) Рү=51+3] » F,=ai+6 jand Еу =— 14i +b j are three forces meeting at 
one point R = (1012 » л) then: (a 5b) = =~ 
(а) (- 151) (b) (2,1) (e) 7-152) (d) (1 5-1) 


» Accumulative Exercise лере: 
° 


e (18) In the opposite figure : G3) 
s— Er— 5 (53 


If the system is in equilibrium Force unite Force units 
s then F = «+ force units. 
(а) 4 (b) 7 (c) 2.5 (d) 3.5 


[2 | Write in terms of the unit vector e the resultant of the forces shown in each figure 
е 


of the following figures : 
80 етмо 
F 


= G 


aa Ж — 
12 newten 30 newten 20 kg.wt. 
ao سل‎ O= ць, 
25 калм. 
The resultant is = The resultant is ---------- The resultant is <... 


Bg C3 In the opposite figure : 
ABCD is a parallelogram » M is the point of intersection 


of its diagonals » then : s 
» AB + BC = eros 


«DA ADS 
CAM + CM me Д y 


+ AB +2 BM = o 


© AB- AM = 


) 9[ الهعاصر cis‏ الریاضیات لغات (قارین)/۲ ثانوی/تیرم (т: V‏ 


| Exercise 


Forces - 
Resultant of two 
forces meeting 

at a point 


Test yourself 


Choose the correct answer from the given ones : 

* (1) The force is defined by <=. 

(a) its magnitude. (b) its direction. 
(c) the point of action. (d) all the previous. 


© (2) Two forces act at a point. The magnitude of the two forces are 5 » 3 newton and the 


angle between them 60° , then the magnitude of their resultant = 


(а) 2 (b)5 (с) 7 (d) 8 


- newton. 


© (3) Two forces act at a point the magnitude of the two forces s13 > 8 newton and the 


measure of the included angle between them 150° , then the magnitude of their 


resultant = newton. 

(a) 64 (b) 32 (c) 16 (9) 8 
® (4) Two perpendicular forces act at a point. The magnitude of the two forces 

12 , 5 newton : then the magnitude of their resultant = ---------- newton. 

(а) 17 (b) 7 (c) 13 (d) 14 
5 (5)Resultant of two forces 6 newton and 8 newton could be ---------- newton. 

(a) 20 (b) 15 (c) 12 (d) 1 


» Exercise 1 2J 
* 


© (6) The magnitude of two forces are 4 » 5 N. They act at a point and cosine of their 
included angle is = » then the magnitude of their resultant R = -.............. newtons. 
(a) 15 (b) 5 (c) 20 (d) 25 

5 (7) Two forces act at a point. The magnitude of the two forces are 6 » 3 newton 


and their resultant is perpendicular to one of them ; then the magnitude of their 
resultant = s+ newton. 


(93 (b) 33 (c) 6 (d) 63 
* (8) Two forces enclosing between them an angle of measure @ then the magnitude of 
their resultant =- 


(a) increase as the value of 0 increase. 
(b) doubled as the value of Ө doubled. 
(c) increase as the value of 0 decrease. 


(d) don't change as change of the value of Ө 


5 (9)In the opposite figure : ()-3 newton 
The magnitude of the resultant of the two forces in 
the figure = ^. newton. 
(a)7 (b) 5 


()1 «7 
© (10) In the opposite figure : 
Magnitude of the resultant 


of the two forces = ---------- newton. ® 

(a)2F (ЫЕ pi 

(c)V3F (d) zero © 
5 (11) The magnitude of the resultant ® 

of the two forces shown in the аё 

opposite figure is «= ® 

@ir (b) F СЕ @Y5F 


$ (12) If the resultant of the two forces F, › Е, bisects the angle between them. Which of 
the following statements is true ? 


OF, =F, QF-F, OR=F +F, 
(a) only D (b) only D :Q 
(c) only @ »@ (d) АП the previous. 


2 1 € Remember @Understand OApply ə Higher Order Thinking Skills 


© (13) Two forces act at a point. The magnitude of the two forces аге Е , 2 newton and the 
measure of the angle between them is 60° ; if their resultant equal 2[3 newton 

s then F = v newton. 

(а) 2 (4 (c) 8 (d) 12 


© (14) The magnitude of two forces Е »2 newton and the measure of their included 


2л 
3 


| (a)2 (b)3 (c)4 «232 


(15) L3 Two forces of equal magnitudes » enclosing between them an angle of measure Z 


angle = and the magnitude of their resultant is F newton » then F = =- newton. 


If the magnitude of their resultant is 8 N. , then the value of each force measured in 


newton is 


(242 (4 ()4Y2 (d)8 


(16) Two equal forces in magnitude » the magnitude of their resultant 7^ 3 newton and 


the measure of the included angle is a » then the magnitude of each of 


them = .......... newton. 
(a) 3 (533 (c)5 (d)7 


(17) The magnitude of two forces F » F kg.wt. » the magnitude of their resultant 


24 kg.wt. and inclined to the first force by an angle of measure 30° 

s then Е= kg.wt. 

(a) 8 (843 (0812 (a) 12 

© (18) Two forces of magnitudes 8 and F gm.wt. The measure of the angle between them is 
o. € ]O » л[ » their resultant bisects the included angle between them 

o then F = .......... gm.wt. 

(a)4 (b) 16 (0212 (d)8 


(19) C Two forces of magnitudes 3 » Е newton and the measure of the angle between 


them is 120°. If their resultant is perpendicular to the first force » so the value of F 
in newton is =- 

(a) 1.5 (b)3 (935. (d) 6 

© (20) The magnitude of two perpendicular forces are (2 F — 5) and (F + 2) newton 

and the magnitude of their resultant if 3 [5 newton »sthenF-- 


(27 (b) 4 (c) 6 


» Exercise 1 Quer 
(21) Two forces of magnitudes 6 N. and 10 №. , if the magnitude of their resultant is 14 №. 
s then the measure of the angle between the forces is «<... 
(a) 15° (b) 30° (c) 60° (d) 45° 
(22) 1.1 Two equal forces » the magnitude of each of them is 6 N. » the magnitude of 
their resultant is 6 N. » then the angle between them equals ---------- 
(a) 30° (b) 60° (c) 120° (d) 150* 
(23) Two forces of magnitudes 6 N. and 8 N. » if the magnitude of their resultant is 2 N. 
> then the measure of the angle between the two forces is +: 
(a) 30° (b) 90* (c) 180° (d) 270° 
(24) Magnitude of resultant of two forces of magnitudes 6 » 2.5 newton is equal 
to 6.5 newton » then the angle between the two forces is -+--+ 
(a) an acute angle. (b) an obtuse angle. 
(c) a right angle. (d) a straight angle. 
(25) The magnitude of two forces are 2 Е , 5 Е newton and the measure of their included 
angle is Ө and their resultant is 3 F » then 0 = -......... 
(a) zero (b) 60° (c) 90° (d) 180° 
(26) Two forces of magnitudes 3 F and F newton and their resultant is 4 F newton 
s then the measure of the angle between them = -......... 
(a) 60* (b) 0* (c) 180* (d) 90* 
(27) Two forces of magnitudes F and Е act at a particle and their resultant is F » then the 
measure of the angle between the two forces = «+--+ 
(a) 120* (b) 60* (c) 45° (d) 90* 
(28) The magnitude of two forces acting at a point Е „үзе newton. If the magnitude of 
their resultant is 2 Е newton » then the measure of their included angle equals .......... 
(a) 30° (b) 60° (c) 90° (d) 120* 
(29) IfR = F, * Е, and | R [= | F, 1-1 F, || > then the measure of the angle between 
F, > F, equals --- 
(a) zero (b) z (c) ES (d) 7t 


(30) If the magnitude of the resultant of two forces act at a point is maximum value 


»then the measure of the angle between the two forces equal -- 


(a) 180° (b) 120* (c) zero (d) 60* 
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(31) The measure of the angle between F, and the resultant of the two forces (Е; + Е) 
апа (Fj - Fy) is == 
(a) zero (b) zt (c) zg (d) i 

(32) If R; is the resultant of the two forces (Е, > Е.) and К, is the resultant of the two 


forces (Е; ;- Ej E | Els IE зей «nnn 


(a) Rj LR; Ы) = 5 
OUR |= IRI ORR 


(33) Two forces of magnitudes 4 and 6 newton. The measure of the angle between them 
is 90° , then the tangent of the angle between the resultant and the first force 
equal -- 


( 2 [DES (2313. (d) 36. 


(34) The magnitudes of two perpendicular forces are 6 » 8 newton then the measure of 


the angle between the resultant and the first force is ---------- 


(a) sin"! 4 (b) cos! + (c) tan! 1 (d) tan"! i 


(35) Two forces of magnitudes F , 2 F newton act at a point if the resultant of them is 
perpendicular to one of them » then R = -+++ 
НУ (by 3 F СЕБ @Е 

(36) Two forces of magnitudes 312 and 6 newton and the measure of the angle between 
them is 135° , then the measure of the angle between their resultant and the second 
force is eee 
(a) 30* (b) 45° (c) 60* (d) 90* 

(37) Two forces of magnitudes 12 › 15 newton act at a particle and the measure of the 


8 А -4 
enclosing angle between them is 6° » where cos Ө = — ; then the measure of the 


included angle between the resultant and the first "E. meeees " 
(a) zero (b) 30 (c) 90 (d) 36° 5à 
(38) The magnitude of two forces acting on a particle are 5 » 8 newton » then the smallest 
value of their resultant = ---------- newton. 
(a)2 (6) 3 (07 (d) 13 


(39) Two forces of magnitudes 9 newton » 1000 дупе » the maximum value of their 
resultant ---------- 
(a) 1009 dyne. (b) 1009 newton. (с) 9.01 дупе. (d) 9.01 newton. 


^ 


» Exercise 1 Э 
* 


(40) Two forces of magnitudes 5 , F newton » if the smallest resultant of them is 
10 newton »F>5 s then F = ---------- newton. 
(a) 6 (b) 10 (c) 15 (d) 20 

(41) Two forces act at a point. The magnitude of the two forces are 5 Е, 3 Е. If the 
maximum value of their resultant is 40 newton » then the minimum value of their 
resultant -- - newton. 
(a) 10 (b) 20 (c) 5 (d) zero 


(42) Two forces act at a point. The magnitudes of the two forces are 5 » 3 newton › then 


the magnitude of their resultant measure by newton € ---.--.-- 
(а) [2,8] (b) 12 »8[ (©) [3,5] (9 ]3 «5l 

(43) If 0 is the angle between two forces of magnitudes 2 newton » 6 newton 
„ 0 Є]0 , 7T] , then the magnitude of their resultant measured by newton E€ -+ 
(а) ]4>8[ €) [4 »8[ (с) J4 8] (@ [4,8] 

(44) Two forces of equal magnitude and the magnitude of their resultant equal 16 newton 
when the measure of the angle between the two forces is i > then the maximum 
value of their resultant equal ---------- newton. 

(а) 32 (b) 812 (c) 1642 (d) zero 

(45) Two forces of magnitude F, , Е, kg.wt. » where F, > Е, and the magnitude of 


smallest and greatest resultant of them are 3 and 12 gm.wt. respectively 


s then F? = F — 


(a) 12 (b) 3 (с)9 (4) 36 

(46) The magnitude of two forces are 12 » 17 newton then the difference between the 
greatest and the smallest value of their resultant =. newton. 
(a) 29 (b) 5 (c) 14 (d) 24 


(47) Two forces of magnitude F EE newton meeting at a point and the magnitude of 
their resultant is К, when the measure of the angle between the two forces is 90° 
» and their resultant becomes R when the measure of the angle between the two 


forces is 150° » then ·--------- 


(a) К, = В, (b) R, -2R, (OR, = iR, (OR, = 1 В, 


(48) The direction of the resultant of the forces 
which represented in the opposite figure 
is 
(a) OX (b) OX 
(c) Oy (û) OF 
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* (49) Two forces act at a point and the magnitude of smallest and greatest resultant of 
them are 0 and 12 newton respectively » then --------- 

(a) magnitude of one force is three times magnitude of the other. 

(b) magnitude of one force is twice magnitude of the other. 

(c) the two forces are equal in magnitude. 


(d) the two forces are perpendicular. 


a Find the magnitude and the direction of the resultant of two perpendicular forces of 


рар" 
magnitudes 8 and 15 kg.wt. acting at a particle. « 17 кем. 58 = 61° 55 39» 


e The magnitude of the resultant of two perpendicular forces is 50 newton. If the resultant 
makes with the first force an angle of measure 30° , find the magnitude of each of these 


two forces. « 25) 3 «25 newton » 


Bg 1) Two forces of magnitudes 30 and 16 newton act at a particle , if the magnitude of their 


resultant is 26 newton. Find the measure of the angle between these two forces. « 120° » 


EJ Two forces are of magnitudes 9 and 6 kg.wt. act at a particle. The measure of 
the included angle is œ » find œ if the magnitude of the resultant is 547 калм. » find the 


x2 
measure of the angle between the resultant and the great force. 4 a = 120° «0 = 40° 53 36 « 


E To forces acted at a point. If the magnitude of the first is 15 kg.wt. towards East and the 
second is of magnitude 18 kg.wt. in the direction 30° West of the North. Calculate the 
magnitude and the direction of the resultant. « 3731 келе $62 68* 56 54 » 


u L Two forces of magnitudes 12 , Е kg.wt. act on a point. The first force acts in direction 
of East and the second force acts in direction 60? South of the West. Find the magnitude 
of F and the magnitude of the resultant if it is known that the line of action of the 


resultant acts in the direction 30? South of the East. « 6 kg.wt 263 кем » 


=1 


13 


If the resultant is perpendicular to the small force and the magnitude of the great force 


Е Two forces act at a particle and they include an angle of measure œ where tan O = 
D 
E 


equals 30 kg.wt. What is the magnitude of each of the small force and the resultant ? 


« 1573 калм. + 15 kg.wt. » 


» Exercise 1 Quee 
п Find the magnitude and the direction of the resultant in each of the following figures : 
a) 2) y (3) 
Е; =150N 


1) =150N 


CA Two forces of magnitudes Е 5 4 newton act on a particle and the measure of the angle 
between their directions is 120° , the magnitude of their resultant equals 413 newton. 
Find the magnitude of F and the measure of the angle that R from with F « § newton + 30° » 


Two forces of magnitudes 3 F and 2 F act at a point. Find the measure of the angle 
included between them if their resultant is perpendicular to the small force and if F = 15 
Find the magnitude of the resultant. « 150° » 15 newton » 


Two forces of magnitudes 212 and F newton act at a particle and the magnitude of their 
resultant is‘ 2 newton. If the resultant is perpendicular to the second force » find F and 
the measure of the angle between the two forces. «6 newton » 150° » 


Two forces of magnitudes 16 and Е kg.wt. act on a particle and the measure of 
the angle between them is 120°. If their resultant is inclined to the force 16 kg.wt. 
by an angle whose measure is 30° ; find the magnitude of F and the resultant. 


«8 калм. » 873 кели. > 


CO Three forces of magnitudes 5 ›10› 417 N. act on a particle » if the measure of the 
angle between the first and the second forces equals 60° ; find the magnitude of the 


maximum and the minimum resultant for the three forces. « 97 newions A7 newon » 


Two forces of magnitudes 2 F and 3 F newton. The angle between them is of measure 0 
s find the value of Ө if the magnitude of their resultant is : 
(1) 3F | (2) F 


(3) 5Е (4) Тізе « 109° 28 18 „180° » zero + 90° » 


(т: ۱/(م‎ esf eit Y / Go) oW عاصر تطبیقات الریاضیات‎ ӘЛ 


UNIT — 
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[15] Two forces of magnitudes 2 , Е newton › the angle between them is of measure 120° 
Find F in each of the two cases : 


(1) C3 The direction of the resultant is perpendicular to the second force. 
(2) The resultant inclines by 45° to the 2™ force. «ls үз + 1 newton » 


F, and F, newton are magnitudes of two forces intersect at a point and their resultant 
equals R newton where К Є [2 ; 10] > F, >F, » find each of F, and F, » then find R when 
the measure of the angle between them is 120° «694527 newton » 


Two forces act at a point » the value of one is 3 N. more than the other. 
If the magnitude of their resultant is 33 newton and is perpendicular to the smaller 
force. Find the magnitude of each force and the measure of the angle between them. 


«35 6 newton +O = 120°» 


The resultant of two forces Е, and F, is} 10 newton when Е, -L F, and their resultant 
becomes | 13 newton when the angle between Е, and Е, becomes 60° › find F, and F, 


«l s 3 newton » 


Î Two forces of equal magnitude meeting at a point and the magnitude of their resultant 
equals 12 kg.wt. if the direction of one of them is reversed then the magnitude of the 
resultant becomes 6 kg.wt. Find the magnitude of each force. + 35 , 345 кем » 


Two forces F, > F, meet at a point. Their resultant is R gm.wt. The angle between them 
is of measure 120°. If the direction of F, is reversed » the resultant will be R43 gm.wt.s 
prove that F, = F, and the resultant in the first case is perpendicular to the second case. 


E34 » Е are two forces acting at a point and their resultant is 10 newton and makes an angle 
of measure 60°with the force 4 newton. Find the value of F. “ 24 19 newton » 


EA The difference between the magnitudes of two forces acting at a point is 15 newton. and 
their resultant = 35 newton in magnitude when the measure of the angle between the two 
forces = 120° , find the magnitude of each of the two forces. «40 525 newton » 


The sum of magnitudes of two forces is 4 newton when the measure of the angle between 
them is 60° ; then the resultant becomes ү 13 newton. Find the magnitude of each оѓ 


the two forces. « | +3 newton » 


[24] The sum of magnitudes of two forces acting at a point is 40 kg.wt. the magnitude of their 


resultant is 20 kg.wt. and it is perpendicular to the smaller force. Find the magnitude of 


each of the two forces and the cosine of the angle between them. «15 +25 kewt. s&s 


» Exercise 1 Oum 
E 


0 Two forces of same magnitude Е kg.wt. enclose between them an angle of 
T measure 120°. If the two forces are doubled and the measure of the angle between them 
became 60? ; then the magnitude of their resultant increases by 11 kg.wt. » than the first 
case. Find the magnitude of F «l+ 23 » 


(© F ‚2 Fare two forces act on a particle and enclose between them an angle of measure 0. 
$ The magnitude of their resultant equals 5 5 F (m + 1) and if the measure of the angle 
between them becomes (90° — о.) » then the magnitude of the resultant will PET. (m- 1) 


=’ | 
Prove that : tan о = ZZ 


Choose the correct answer from those given : 


(1) If the ratio between the maximum and the minimum values of the resultant of two 
forces is 7 : 3 » then the ratio between the two forces = =- 


(а) 7:4 (b) 7:3 (35:3 (d) 5:2 
(2+) If the ratio among magnitudes of two forces and their resultant is 4 : 3 : | 13 
respectively » then the measure of the angle between the two forces = з 


(a) 30* (b) 60* (c) 90* (d) 120* 
& (3)If the resultant of two forces F, > F, is perpendicular on F, » then the measure of the 
angle between the two forces F, > F, equals =. 
(a) cos"! (2) (b) cos ! Су (с) sin! (2) (d) sin! G2) 
( 4 ) If the resultant of two perpendicular forces makes ап angle of measure Ө to the 
greater force which of the following values could be a value of 0 ? 
(a) 90* (b) 70* (c) 45* (d) 10* 


$ (5S)F, Е, are two forces acting at a point and their resultant is R. If F, reversed then 
their resultant rotates with angle of measure 90° » then - 


(a) Е =F, (b)F, -2F, 


(OF, = i Е, (d) nothing of the previous. 
© (6) Тһе magnitudes of two forces acting at a point are 4 » F newton and the measure of 
their included angle is 120° , then F which makes 


the resultant minimum equals ---------- newton. 


(a) 1 (b) 2 (c) 3 (d) 4 
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è (7)Ҥ Ө, is the measure of the angle between the resultant of two forces (E > E) and 


the force F, and 6, is the measure of the angle between the resultant of the two 


forces (5 E 2Е;) and the force F, > then -- 
(a) 0, =8, (b) 0, > 0; (c) 0, <8, (d) 8, 49-2 
( 8 ) The magnitudes of two forces acting at a point are Е EE newton and the 
magnitude of their resultant is F newton and Ө, is the measure of the angle between 
F R and Ө, is the measure between J 3 F and R > then ---------- 
(a) 6, =8, ()0,=46, (с) 9,=30 (9) 0, =40, 
( 9 ) The magnitudes of two forces acting at a point are F, Е, where: 3 <F, < 12 
> 4 <F, < 16 and the magnitude of their resultant is R and the measure of their 
included angle is 90° , then ---------- 
(a SsRx20 (D 7xRx28 (c)OsR<18 (d)1<R<4 
(10) Two forces meet at a point » their magnitudes are Е, »F, where 1 5F, <9 33 < Е,=7 
and the magnitude of their resultant R » then <... 


(a)2<R<16 (b)4<R<16 (c)6<R<16 (d)0<R<16 


» 12 < F, < 21 and the magnitude of their resultant is R » the measure of the angle 
between them is Ө where 0 < 0 < z then =.=... 


(а) 13 < К <29 (6)0<К < 41 (с) 13 < К <41 (d) 17 <= К x29 


One of two forces is half the other in magnitude » they have a certain resultant. If the 
small force increased by 4 kg.wt. and the great force becomes double; then their resultant 
stays in the same direction of the first case » find the magnitudes of the two forces and 


the ratio between the magnitudes of the two resultants in the two cases. « 4 +8 Коли. «1:2 » 


| (11) The magnitudes of two forces acting at a point are F, » F, where 5 =F, «20 
Ф 

Е апа E; are two forces meeting at a point and their resultant is R newton. If the 
direction of F, becomes in the opposite direction » then the magnitude of the resultant 
becomes R13 newton and the resultant becomes perpendicular to the first resultant. 


Find the measure of the angle between the two forces. «a= 120° » 


| Exercise 


Forces 
resolution 
into two 
components 


ШШ) From the school book Remember @Understand @Apply e Higher Order Thinking Skills 


| First \ Multiple choice questions Test yourself 


Choose the correct answer from the given ones : 

© (1)In the opposite figure : ® 
If the force of magnitude 10 N. is resolved into two (6) 
сотропепіѕ F, and F, inclined to d (®) 

1 

the force by two angles of measures 60° and 90° respectively » 
then F, = = N 
(а) 53 (b) 10 
(c) 103 (d) 20 

Ф (2)In the opposite figure : 
If the force of magnitude 12 N. is resolved into 
two components F, and Е, inclined to the force (3 
by two angles of measures 30? and 90° 

30 

respectively» then F} = N. (8) 
(a) 10 (b) 1093 


(9 6үз (à) 413 
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i (3) In the opposite figure : 


If the force of magnitude 12 N. is resolved into two components e 

F, and F, s then Fy = <... newton. ® 
(a) 12 cos 75° (b) 12 cos 45° о 

(с) 6 сѕс 45° (d) 6 esc 75° i 


(4) In the opposite figure : 
If the force of magnitude 50 newton is resolved into two (&) G0) newton 


components F, and F, s then Fy + E; = ............... newton. 
(a) 50 (b) 25 


(e) 502 (à) 503 6 


(5 ) In the opposite figure : & 


| 
If the force F is resolved into the two perpendicular 
components Е, апа F, » the vector of the force ® 
F bisects the angle between the directions of 
F, and F; and 1 F, | = 67 2 newton 5 


s then | F | S ereas newton. о €) 
(a) 6 (5612 (c) 12 (à 1242 
(6 ) In the opposite figure : 
If the force of magnitude 100 newton is resolved into two (&) 
forces F, and Е, and the force is measured by newton 
ə then (F 4 Fy) = = 
(a) (50 5073 ) (b) (5013 + 10) ў ® 
(c) (50 » 50) (d) (10 5 10) 


$ (7) In the opposite figure : 
A force of magnitude 20 newton. acts in the 


direction 30° North of the East is resolved into two Nod 
perpendicular components » then the magnitude of [y 

the component in North direction = ---------- newton. West o East 
(a) 1043 (b) 20 | 

(c) 10 (d) 5 South 


» Exercise 2 
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i (8) In the opposite figure : 
A force of magnitude 2042 kg.wt. acts in the North 
Western North direction » is resolved into two component. 
One of them of magnitude F, in the Eastern North TS 
direction and the other of magnitude F, in the direction ® о 


East 


of West »then F, = kg.wt. 
(a) 30 (b) 40 South 
(c) 50 (d) 4042 


6 (9)In the opposite figure : 
If a force F is resolved into two components in the directions 


of the coordinate axes » then the magnitude of the component 


of this force in the direction of OX equals + newton. 
(a) 10 
(c)8 @ £ 

© (10) A force of magnitude 102 gm.wt. acts in the Eastern South direction, is resolved 
into two perpendicular components » then the magnitude of the component in the 
South direction = ---------- gm.wt. 
(5 (b) 10 (©) 1042 (à) 52 

è (11) 11 A force of magnitude 6 newton acts in direction of North. It is resolved 
into two perpendicular components » so its component in direction of the East of 
magnitude ---------- newton. 
(a) zero (b)3 (9342 (d) 6 

* (12) C3 A force of magnitude 42 newton acts in direction of East. It is resolved into 
two perpendicular components » so its component in the direction of Northern East 
of magnitude --.---- newton. 
(a) zero (b) 412 (c)4 (d) 6 

$ (13) The magnitude of a force is 6 newton and acts towards the North. It is resolved into 


two perpendicular components then its component in direction of Eastern North of 


magnitude -.............. newton. 


(а) 6 (5342. (243 (d) zero 


њ 


z 
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* (14) A force of magnitude 53 newton acts in the direction 30° East of the North » is 
resolved into two perpendicular components ; then the magnitude of its component 


in the East direction = ---------- newton. 
513 1573 
"E ر‎ 48 © ys @ 1573 


* (15) The magnitude of a force is 8 newton and acts in East direction. It is resolved 


into two components » the angle between the two components is 120° ; then its 


component in South direction = ---..--...----- newton. 
813 
(a) 16 OE CHE (d) 88 


(16) А force of magnitude 40 newton acts vertically upwards is resolved into two 
components one of them is horizontal of magnitude 20 newton : then the magnitude 
of the other = -.-...... newton. 

(a) 20 (5) 203 (c) 2095 (a1013 

9 (17) Force of magnitude Е newton is resolved into two components Е апа Е, and they 

make angles of measure 60° , 90° respectively but on different sides from the line 


of action of F » then Fy 2 


{з 


2 1 
(a) 2F, (b) "E. F, (c) * F, (d) 7 F, 
(18) In the opposite figure : 
| A vertical force of magnitude 75 newton is resolved 


into two components » one of them is horizontal 


of magnitude F, and the other is of magnitude F, 


s then Fy = -.............. newton. 
(a) 75 (7533 
(c) 150 (d) 15033. 


1 (19) In the opposite figure : 


The force F is the resultant of 


== = F 4 F. 
the two forces F, oF, > then — = -— 


(b) sin 75? + sin 30° "i 


(a) sin 30° + sin 45? - 
sin 75? (&) 
(c) sin 45° + sin 30° (а) sin 75° 4 Sin 75° 
sin 75? sin 30° sin 45° 


» Exercise 2 QT 
5 


e (20) ABCDEF is a regular hexagon. A force of magnitude 20 newton acts in direction of 
AD > then the magnitudes of the components of the force in direction of AC 5 AF 


respectively are ---------- 
(a) 1013 » 10 (5 573 +10 (c) 10 1093 (d) 2043 . 20 
© (21) In the opposite figure : 


The force F has been resolved into two components 


F, , F, »then — = ® 
sin Ө, 5 Ө. 
2 ; 2 
(a= (b) sin (= 
) sin Ө, ( СЛ ) ® 
. sin Ө, " 
(c) sin (8, + 6) sin ê, 2 ® 
(22) In the opposite figure : 
ABCDEF is a regular hexagon. Force of magnitude E 


15 N. acts along AC and it has been resolved into 


two components Е, апа F, as shown in the figure 


(b)2:1 ү, J 
() 1:2 (1:63 ® 


(23) In the opposite figure : 
If a body of weight 10 newtons is placed on 
a smooth plane inclined to the horizontal at 
an angle of measure 30° , then the component 


of the weight in direction of line of the greatest 


slope downward = «N. 
@ 52 ©) 573 
(с)5 (à) 1093 


(S/N (تارین) /۲ ثانوى/قيرم‎ oW obal) сш palagi 
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(24) If a body of weight (W) is placed on a smooth plane inclined to horizontal by angle (0) 


s so the component of its weight in direction of the plane equals ч 


(a) W (b) W sin 8 (c) W cos Ө (d) W tan 8 


(25) If a body of weight (W) is placed on an inclined smooth plane makes an angle of 


measure (0) with the horizontal » then its weight component in the perpendicular 
direction of the plane is --------- 
(a) W sin Ө (b) W cos Ө (c) W tan Ө (d) W csc Ө 


(26) If a body of weight (W) is placed on an inclined smooth plane makes an angle of 


measure (0) with the vertical » then its weight component in direction of the plane 


(a) W sin Ө (b) W cos 8 (с) W (d) W tan Ө 


(27) A body of weight (W) newton is placed on an inclined plane makes an angle of 


measure (Ө) with the horizontal , then the components of its weight in direction 
line of greatest slope and its perpendicular are 7 » 24 newton respectively » then the 


magnitude of the weight (W) = +--+ newton. 
(a)7 (b) 24 (c) 25 (d) 31 
(28) A tractor drags a car with a force 1200 newtons. 
Е € ls 


It’s required to replace the tractor by another two 
tractors at B and C attached with two 


cables to the car and the angle between А А 
the two cables is 90°. If one of the two cables لے‎ "o 
inclined to the tractor A at an angle 60° » then 
the tensions in the two cables B ж C В ous 
аге ee newtons. 
(a) 600 > 600 (b) 800 ,400 
(c) 6003 , 600 (d) 700 > 500 
^ (29) A truck has broken down traffic officers try to = 


pull the truck by using two draging cars. 
The resultant of their tensions is a 
horizontal tension of magnitude 

6000 newtons as shown in the figure 


then T, = -+ to the nearest newton. 
(a) 3105 (b) 3606 
(c) 4392 (d) 4293 


» Exercise 2 2 
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5 (30) In the opposite figure : 

A body of weight (W) newtons is placed on 

a plane inclined to the horizontal at an angle 

of measure (0). It is tied by a light string BC 
inclined to the plane at an angle of measure 20° 
above the plane. F, and F, are the components 


of the tension in direction of the plane and 
perpendicular to the plane then---------- 


(a) F, =T cos ө (b) F, =Т sin (20° + Ө) 
(c) F, = T cos (20° + Ө) (d) T =F, sec 20° 


LL A force of magnitude 600 kg. wt. acts on a particle. Find its two components іп two 
directions making with the force two angles of measures 30° and 45° « 439.23 , 310.68 gm.wt. » 


a A force of magnitude 100 gm.wt. acts in the direction of Western North. Find its 
components in the North direction and in West direction. + 502 E so 2 gm. wt.» 


e A force of magnitude 12 kg. wt. acting in the direction of Eastern North was resolved into 
two components. One in the direction of East and the other in the direction of Western 
North. Find these two components. « 122 s 12 kg.wt. » 


C] Resolve a horizontal force of magnitude 160 gm.wt. in two perpendicular directions. 
One of them inclined to the horizontal with an angle of measure 30* upwards. 


« 803 *80 вт.» 


A force of magnitude 300 dyne. acts in the North direction. Find the magnitudes of 
the two perpendicular components if one of them acts in the direction 30° North of East. 


« 150 + 150' 3 dyne » 


a LL] A force of magnitude 18 newton acts in the direction of South. Find its two 
components in the two directions 60° East of the South and the other direction 
towards 30? West of the South. «9 s9153 newton » 


CJ Resolve a force of magnitude 90 newton into two equal forces in magnitude and the 


measure of the angle between their lines of action is 60° « 30°73 newton » 


UNIT == 
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o A body of weight 80 newton is placed on a horizontal plane. Find the two perpendicular 
components of the weight if one of them inclines to the horizontal with 30° downwards. 
«405 40°73 newton » 


Hu Two forces act at a point. œ is the angle between them and tan O =— ولب‎ 
3 


If their resultant is perpendicular to the smaller force and the greater 
force 30 newton. Find the magnitude of the other force and the resultant. 


« 153 +15 newton » 


Resolve a force of magnitude F newton in the North direction into two components 5 

the first in the direction 30° North of East with magnitude 40 newton and the other is in 
the West direction. Find each of the magnitude of the force F and the magnitude of the 
other component. «20, 2013 newton » 


CJ A rigid body of weight 42 netwon is placed on a plane inclined to the horizontal 
with an angle of measure 60°. Find the two components of the weight of the body in the 
direction of the line of the greatest slope and the direction normal to it. « 21 үз +21 newton » 


A body of weight 60 newton is placed on an inclined plane » at an angle of measure Ө 


where tan 0 = E » find the magnitudes of the two components of the weight in the direction 
of the line of greatest slope of the plane and the perpendicular to it. « 36 +48 newton » 


L In the opposite figure : 
Resolve the vertical force of magnitude 120 gm.wt. into 


B 


two components: one of them in the horizontal direction 
and the other inclined by an angle of measure 48? with 


the line of action of the force. 


The opposite figure represents an angle of a bridge » the force 
F of magnitude 30 newton is resolved into two perpendicular 
components » the magnitude of one of them is 15 з newton 
Find the magnitude of the other component. 


в 
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Ш In the opposite figure : 
A lamp of weight 20 newton suspended by two metal 
rods AC , BC inclined to the horizontal by two equal 


angles » the measure of each is 5? : 


(1) Resolve the weight of the lamp into two components in the 
directions AC , BC approximating the result to the nearest netwon. 

(2) What happens to the magnitude of the components of the weight in the directions of 
the two metal rods if the measure of the inclination angle to the horizontal decreased 
to be smaller than 5° ? And what do you expect to the components when the rods 


become horizontal ? Justify your answer. « 114.74 » 114.74 newton » 


EQ An inclined plane of length 130 cm. and height 50 cm. a rigid body of weight 
390 gm.wt. is placed on it. Find the two components of the weight in the direction of 


the line of greatest slope of the plane and the perpendicular to it. « 150 5 360 gm.wt. » 


Û] In the opposite figure : 
A cruiser is pulled by two ships B and C using 
two strands hanged to a point A on the cruiser » 

— 
the measure of the angle between the two strands 


equals 75° » if the measure of the angle between 
one of the strands and AD equals 45° and the 
resultant of the forces used to pull the cruiser 
equals 5000 newton and acts on AD 

Find the tension in the two strands. « 2588.2 + 3660.3 newton » 


Exercise 


The resultant 
of coplanar 
forces meeting 
at a point 


1 From the school book R e €» Higher Order Thinking Skills 


iiu 
Multiple choice questions Test yourself 


Choose the correct answer from those given : 


(where i and j are the two fundamental unit vectors in two perpendicular directions) 
(1)IfF,zi-j » F,=2i-4j » Rz2ai-3bjthena*b- 
QER- (d)12 

6 


;-4i-bj » R-6i-4j 


(а) 3 


(2) ta fF, »3i-2j 


„then (a +b) = - 


(а) (15-1) (b) C151) (с) (- 15-1) (d) (1 51) 

(3 JF, =4 , F,-8i-5j > then || R || = force unit. 
(a) 12 (b) 5 (c) 13 «73 

(4 Е; = 3i+ 2j „F= ai+ 7j jF-- 121+ b jare three coplanar forces meeting 
at a point and the resultant R- (612 B i л) sthen a-b = 


(а) -3 (b) 3 (c) zero (d) 6 


Un 


) Three coplanar forces F, = 6i + 7 j > F,-ai-9j » B5 +b j act at 


а particle and they are in equilibrium »then a + 2 b = 


(a)- 9 (b) 5 (c) 7 (d)- 7 


[30] 


» Exercise 3 A 
* 


(6) ЕЕ, ; F; and F, are three coplanar equilibrium forces meeting at a point » 
and F, =2i-3j » F,=3i+5j>thenF, === 


(а) 51-27 (6)-51+2] (с) 51+2 j 


( 7 ) If the resultant of the forces in 


the given figure acts in direction 


of y-axis » then F = ---------- force unit. 
(a) 2 (b) 6 
(c) 8 (d) 14 


( 8 ) The resultant of the forces in the 


opposite figure acts in direction 


a 
(a) CD (b) CE 
(c) CF (d) CA 
9 (9)Inthe opposite figure : 


The magnitude of four coplanar forces are 1 ,2 543 » 3[3 newton M 
act at point O in the direction of OX ,ОА , OB and OY 
‚т (Z АОС) = 60° » m (Z BOD) = 30° , x 


then the magnitude and the direction of the resultant 


of the forces is =- 
MF: 1807) (b) @›0°) 
C309 (d) (5 590°) 


(10) In the opposite figure : p 


y 
© 

ABCD is a square » the forces of magnitudes j | 
5 58 5442 newton act on AB , AD and AC respectively 
» then the polar form of the resultant 18 
(a) (5 »54°) (b) (15 » 60°) ы d 

(c) (15 553° 8) (d) (13 590°) = Е 
e (11) In the opposite figure : 

The direction of the resultant of 

the forces is 


(a) South. (b) East. 
(c) West. (d) North. 


z 
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4 (12) In the opposite figure : 
The magnitude of the resultant of 


the forces (R) = -++--++ newton. 

(a) 20 (5 1042 

(c) 10 (d) zero 
(13) In the opposite figure : 


Five equal forces each of magnitude 10 newton act 
at one vertex of a regular hexagon and in direction of the 
other vertices of the hexagon › then the magnitude of 


the resultant of these forces = ---------- newton. 
(a) 50 (b) 20 
(c) 3045 (d) 20+ 1073 
^ (14) In the opposite figure : 
АВСРЕЕ is a regular hexagon : the forces of magnitudes 
15 351/3 5543 > 15 newton act on AB , СА 5 EA >» AF 
respectively » then the magnitude of their 
resultant = ---------- newton. 
(а) 5 (b) 10 
(c) 25 (d) zero 
^ (15)In the opposite figure : Е 
АВСРЕЕ is a regular hexagon » forces of magnitudes 
2,413 ›8 52/3 and 4 кем. act at point A in directions : 4 


AB » AC > AD > AE and AF respectively. 


First : The magnitude of their resultant = ---------- kg.wt. o P al d 


(а) 14 6[5 (b) 20 ^o? 

(c) 20*[3 (d) 20 «43. 

Second : The direction of the resultant inclined by an angle of measure ---------- with AB 
(a) 30* (b) 45° (c) 60* (d) 90* 


^ (16) If the resultant of the forces represented 
in the opposite figure acts in X-axis 


» then F = -----.---- newton. 
(a) 10 (b) 14 
(c) 18 (a) 6 
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5 newton 
(17) The opposite figure represents some of forces meeting 


at a point » then the magnitude of the resultant of 5 newton Aas 
di NR. 


these forces = -+--+ newton. | 
(a) 1512 (b) 5 
52-5 @zero 


5 newton 


1 
€ 
| (18) Three coplanar forces meeting at a point » their magnitudes are 40 » 30 , 40 newton 
» the first is in direction 60° West of North 5 the second is towards West and the 
third in the direction 30° North of East then the magnitude of their resultant 
equal -+ newton. 
(a) 30 (b) 110 
(c) 60 (d) 50 
(19) In the opposite figure : à "T а 
ABCD is a rectangle AB = 4 cm. » BC = 3 ст. 
forces 4 N , 10 6 N acts along AB » AC »AD © 
respectively. The resultant of these forces 
makes with AB an angle of measure -+ 
(a) 45° (b) 60° 
Я in! ( 3 
(c) 30 @ sin" (3) 
(20) ABCD is a right trapezium at A and D » in which AD = CD = 4 cm. AB = 7 cm. 
| M EAB where AM =4 cm. »a set of forces their magnitudes 25 , F and 152 gmt. 


act at CB » CM and CA respectively and the norm of the resultant of these forces 


equals 45 gm.wt. » then the value of F = gm.wt. 
(a) 10 (b) 50 
(c) 20 (d) 30 
(21) The forces of magnitudes F , 12 5 s12 > 10/2 , К newton act on a particle in the 


directions of East » North » Western North » Western South and South respectively. If 


the magnitude of the resultant = 4 newton due to North »then F- K = .......... newton 
(a) 24 (b) 27 
(c) 12 (d) 6 
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& (22) Inthe opposite figure : 

The forces of magnitude F 55 5K 

and 610N act in the rectangle ABCD in 

the directions CB » CA » CD » HC 

Such that : AB = 6 cm. , BC = 8cm. AH = бст. 


If these forces аге in equilibrium » then K = -------- newton. 


c ® B 
(a) 12 (b) 15 (с) 18 (d) 20 


ә (23) The coplanar forces of magnitudes 5 »4 > F »3 ,k ,7 kg.wt. act at a particle and the 
measure of the angle between each two consecutive forces is 60° , if the system is 
in equilibrium » then F + 2 К = ............... kg.wt. 

(a) 21 (b) 6 (c) 9 (d) 15 

& (24) The opposite figure represents a set of forces meeting at a point (O) 

Mohamed took (O) as an origin of coordinate system and ® 

the positive direction of X-axis in direction of F, E) 
The magnitude of the resultant was R, and made angle of @) 

measure (0,) with the positive direction of X-axis and Ebrahim 0 

took (O) as an origin of coordinate system and the positive (E) 

direction of X-axis in direction of F; »the magnitude ®) 
of the resultant was R, and made an angle of measure (05) with 


the positive direction of X-axis » then ~ 
(a) R, =R, 0, =8, (b) К =R, > 0, #9, 
(c) К £ R; > 8, 20; (d) К, #R, 50, +0, 


Essay questions 


Find the resultant (magnitude and direction) of the set of forces in each of 
the following figures (where each force magnitude is in newton) : 


а) | (2) 


» Exercise 3 


e Three hree coplanar forces of magnitudes 1,2 EE 3 newton act at M ; their directions are МА 
, MB and MC respectively where m (Z AMB) = 60° » m (4 BMC) = 30° 
» m(Z AMC) = 90° , find the resultant. « 4 newton з in direction of МВ» 


The forces 8 543 5 63 and 14 newton act at a point » the measure of the angle 
between the first force and the second force is 30? , between the second and the third is 
120° and between the third and the fourth is 90° taken in the same cyclic order. 

Find the magnitude and direction of the resultant of these forces. 


« 4 newton » in direction of 4^ force » 


The coplanar forces of magnitudes 2 » 312 +213 and | 3 newton act at a point. 

If the measures between the first force and the second force is 45? , the measure between 
the second and the third is 105? and the measure between the third and the fourth is 120° 
taken in the same cyclic order » find the resultant of these forces. 


3 newton » 11° 19 with 2" force» 


4 Five coplanar forces meeting at a point » their magnitudes аге 9 56 > 4 2 > 52. 
and 5 newton act due to East » North » Western North » Western South and in the direction 
of South respectively. Prove that the set of forces are in equilibrium. 


Three coplanar forces of magnitudes 60 , 88 and 60 gm.wt. act at a point » the 1° is 
towards North » the second is in the direction 30° South of West and the 3 
in the direction 30° South of East. 
Find the magnitude of the resultant of these forces and its direction. 
28 gm.wt, » 30° South 


Ел {2 Four coplanar forces act on а particle the first of magnitude 4 newton acts in the 

T Eastern direction » the second of magnitude 2 newton › acts in direction 60° North of the 
East » the third of magnitude 5 newton » acts in direction 60° North of the West and the 
fourth of magnitude 343 newton acts in direction 60° West of the South. 

Find the magnitude and direction of their resultant. «AN. s 120° » 


The forces of magnitudes 2 Е , 3 F and 4 F newton act on a particle in the directions 
parallel to the sides of an equilateral triangle in the same cyclic order. 
Find the magnitude and the direction of the resultant of these forces. 

„Үз F newton » perpendicular to the force 3 F » 


[J ABC is an equilateral triangle. M is the point of intersection of its medians. 
the forces of magnitude 15 , 20 and 25 newton act on a particle at the point М in the 
directions of MC , МВ, МА 
Find the magnitude and the direction of the resultant of these forces. 
« 53 newton 330° with МА » 


= 
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A ABC is an isosceles triangle where т (Z ВАС) = 120° , the forces of magnitudes 


3 +4 newton act at A in the directions АВ, CB , CA respectively. 
Find the magnitude and the direction of the resultant of these forces. 
* 10°73 newton in the direction of CB » 


Four coplanar fc forces of Of magnitude 251 >4and зүзм. act at a point A in directions of 
BC , BA ‚СА and AD where ABC is an equilateral triangle and D is the midpoint of BC 
Find the magnitude and direction of their resultant. « 1 newton in the direction of AC » 


ZJ ABCD i is a rectangle where AB = 4cm. » BC = 3 ст. the forces of magnitudes 2,5 
and 3 kg.wt. act at the point A in the directions AB > AC and AD respectively. 
Find the resultant of these forces and the measure of its angle of inclination on AB 


* 642 ke Wt. 945° » 


ABCD is a rectangle in which AB =8 cm. » BC = 6cm. ,E ECD where ED = 6 cm. » 


Ё 
a set of forces their magnitudes 12 540 ; 26^[2 and 4 newton act at AB » CA » AE and 
AD respectively. 
Find the magnitude and the direction of the resultant of these forces. 
E 6*[2 newton 5457 with AB » 


ABCD is a rectangle in which: AB = 21 ст. » BC = 9 ст. The point О EAB where 
AO =9 cm. four forces of magnitudes 4 » 10 » 6 and 12/2 kg Wt. act at the point О 


in the directions OB > OC » BC and OD respectively. 
Find the magnitude of the resultant of these forces and prove that it is parallel to BC 
«24 калм.» 


{1 ABCDEF is a regular hexagon > the forces of magnitudes 8 » 63> 5 543 newton 
act on AB » AC » AD and AE. respectively. Find the magnitude and the direction of their 
resultant. « 651 newton +40° 9 with AB » 


16 аа ABCDHE is a regular hexagon. F Forces of magnitudes 25 413, 8,2 13 апа 4 kg.wt. 
act at point А in directions АВ » AC , AD » AH » AE respectively. 


Find the magnitude and the direction of their resultant. « 20 Кел. » 60° with AB» 


АВСРЕЕ is a regular hexagon. M is the point of intersection of its diagonals. 

the forces of magnitudes 4 » 1 54 55 ,2 and 3 gm.wt. act at M in the directions of 

МА , МВ , MC: MD : ME and MF 

Find the resultant of these forces and prove that it is in the direction of MD «оет.» 


» Exercise 3 Qi 
[e 


M ABC isa right-angled triangle at B where AB = 80 ст. » ВС= 60cm. » DEAC 
where BD = DC 
The four forces of magnitudes 8 » 12 » 15 and 10 newton act at the point B 
in the directions AB , ВС, CA and BD respectively. 
Find the resultant of these forces and prove that it acts in BD « 15 newton » 


[ZÎ ABCD is a square of side length is 12 cm. Н € BC where BH = 5 cm. 

forces of magnitudes 2 , 13 » 412 »9 gm.wt. act in directions of AB ; AH ,СА and 
AD respectively. 

Find the magnitude of the resultant of these forces. + 1092 gm wi. in direction of AC » 


ABCD is a square of side length 6 cm. The point E is the midpoint of BC and F 
is the midpoint of DC , the five forces of magnitudes 2 5 121/5 5642 44/5 and 4 kg.wt. 


act at the point A in the directions of AB » AE «CA ; AF and AD respectively. 
Find the magnitude and the direction of the resultant of these forces. = 30 kewt. » 16° 52 б. 


| 
| 
° 
Е is a square 5 Е € AD , four forces of magnitudes 4 5 413 B 1042 > F kg.wt. act 
| at point B in the directions BA . BE , DB ; BC sif these forces are in equilibrium 5 find 
| 
| 
E] 


m (Z ABE) and the value of F «30° 2 (5-43 ) калм.» 


The coplanar forces of magnitudes 5 +4 , Е »3 » K and 7 kg.wt. act at a particle 
and the measure of the angle between each two consecutive forces is 60° 
Find the magnitude of F and K that makes the system in equilibrium. «956 kg.wt. » 


The forces of magnitudes F 56 5 a 2 > 512 > K newton act on a particle 
in the directions of East » North » Western North » Western South and South respectively. 
Find the values of F and K if the magnitude of the resultant = 2 newton due to North. 


«9 s3 newton » 


Forces of magnitudes F 5 FOE! > 123 > 36 gm.wt. act at a particle. The last three forces 
are in the directions of North » 60° West of North » 60° South of East respectively. If the 
resultant of these four forces = 8 gm.wt. in magnitude in the direction of East. 
Determine the value of F and its direction. « 16 gm.wt.s 60° North of East » 


The forces of magnitudes F »8 + K 55 , 8/3 newton act at a point in the directions of : 
East » 30° East of North » North » West and South respectively. 

Find the values of F and K if the resultant is 4 newton in magnitude in the direction of 
60° North of East. «3s 63 newton » 


UNIT — 
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[25] ABCD is a right trapezium at А and D » in which AD = CD = 40 cm. » AB = 70 cm. » 

T M EAB where AM = 40 cm. » a set of forces their magnitudes 25 ;F , 10/2 and 35 gm.wt. 
act at CB ; CM » CA and CD respectively and the norm of the resultant of these forces 
equals 50 gm.wt. Find F «F= 10 етм. » 


ge In each of the following figures find the magnitudes of F and K in newton that 


makes the system in equilibrium : 


(1) (2) (3) 
| Е р 
® Ax 
& E F c 
a en R 
& B 9 127 
| ЕЕ 


©) coplanar forces of magnitudes Е › 342 »2^ 3 апа? 3 newton act on a particle. 

^ The first force acts in the east direction. The angle between the first and the second force 
is of measure 45° 5 the angle between the second and the third force is of measure 105° 
»the angle between the third and the fourth force is of measure 120°. If the magnitude 

of their resultant is 34[2 newton » then find the value of F and measure of the angle 
between the resultant and the first force. « 3 newton » 45° » 


& ABCDEF i is a regular hexagon. 

* Forces of of magnitudes 4, 243 sF $213 and K kg.wt. act in the directions of АВ,АС, 
AD » AE and AF respectively. 

If the resultant of these forces is of magnitude 20 kg.wt. in the direction of AD 

Find the values of F , К « 10 $4 kg.wt. » 


C3 In the opposite figure : 
Four coplanar forces act at the point (O) 


in the directions shown in the figure where sin 0 — $ 


and the resultant of these forces 
is 842 х. and makes an angle of measure 135? with OX 
» then find the values of F » К «3 «14 newton » 


ЕЕ, =5і+ 3j 5 F,=ait+ 6j E F= -— MAE are three coplanar forces meeting at 
- 2 
E3 E 
a point and their resultant is R — (10 2, 135°) » then find the values of a and b 
wa=-lsb=1» 


Exercise 


—áQ Гы [n] 
From the school book G Remember @Understand Apply < Higher Order Thinking Skills ü | 
Ins 


Choose the correct answer from the given ones : 


j 


Test yourself 


e (1) If three forces meeting at a point and acting up on a particle аге in equilibrium » 


then the magnitude of each force is proportional to the -- of the included angle 
between the other two forces. 


(a) cosine (b) sine (c) tangent (d) cotangent 


® (2) Ifa body is in equilibrium under action of two forces Е; > F, s then = 


(Fı =F (b) F, =F, 
(c) F +F, #0 (d) F, >F, are not on the same line. 


$ (3) Ifa body is kept in equilibrium under action of several forces » then the least 


number of forces could cause equilibrium equals ............... 
(a) 1 (b) 2 (c) 3 (d)4 


* (4) The least number of coplanar unequal in magnitude forces could be in equilibrium 


(a) 1 (b) 2 (c) 3 (d) 14 
e (5) IF, E F, and F; are three forces meeting at a point and they are in equilibrium 
» then the magnitude of the resultant of F and F = -+++ 


(a) Е, (b) F, +F, (с) Е, (d) zero 


(= 
z 
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( 6 ) Three equal forces in magnitude meeting at a point and they are in equilibrium 
> then the measure of the angle between each two forces = -+--+ 


(a) 60° (b) 90* (c) 120* (d) 150° 


and 15 newton » then F = ---------- newton. 
(a)7 (b) 17 (c) 23 (742 


(8) If a force of magnitude (Е) is in equilibrium with two forces of magnitudes 
5 and 3 newton and the measure of the angle between them is 60° | 
s then F = ee newton. 


(a19 (134 (07 (d) 6 


| Ur) If Fis in equilibrium with two perpendicular forces of magnitudes 8 newton 
| (9 ) Which of the following sets of forces could be in equilibrium ? 

(D 8 newton » 8 newton › 8 newton. | 
@ 8 newton „ 8 newton » 16 newton. 

(358 newton , 8 newton › 20 newton. 

(a) O only. (b) Q) only. (с) ©,@ 00:0 
(10) Which of the following systems of forces could not be in equilibrium ? 

| (а) LO newton ; 10 newton » 5 newton (b) 4 newton » 6 newton ; 10 newton 
| 


(c) 11 newton » 7 newton » 8 newton (d) 8 newton › 4 newton » 14 newton 


(11) Three coplanar forces not on the same straight line meeting at a point are in 
equilibrium » the magnitude of two forces of them are 7 and 3 newton : then the 
magnitude of the third could be --------- newton. 


(a) 10 (b)4 (c) 5 (d)3 


(12) Three coplanar forces are in equilibrium act at a particle » the measure of the angle 
between the first two forces is 60° » and between the second and third forces is 150° 
then the ratio between forces is -- 


@)1:1:{з )1:2:{3 (02:3:1 (3:3:1 


(13) The force which is in equilibrium with two perpendicular forces Е » F newton 
makes with one of the two forces an angle of measure ·-.---.-----.-: ы 


(a) 90 (b) 120 (c) 135 (d) 150 


(14) Three coplanar forces of magnitudes 5 » 6 » 7 newton act at a particle. If the forces 
are in equilibrium » then the cosine of the angle between the second and the third 
force = 


ap 5 у 13. vs 
(a) 2 ъ= (o 43 (@ 4 


» Exercise 4 Qi 
$ Ма 


è (15) If a body is in equilibrium under action of 
three forces as shown in the figure. 
Which of the following statements is true ? 


(DF, +F, + F} = zero ФЕ + Е, + Еу = zero 
F, = F, = F, 

© sin 0, sin O, sin ê, 

(a) Ф » Q only. (b) @ »@ only. 

(c) @ only. 00:0-0 


© (16) In the opposite figure : 
If the three coplanar forces meeting 


at a point and in equilibrium 


s then F = en N. 
(a) 10 (b) 12 (c) 20 
5 (17) Particle A is balanced under action of three forces as ® 
shown in the opposite figure where F is balanced with А 
two forces the magnitude of each is 8 newton and wi 126 
makes an angle of measure 120° with each of them, 
then F = : newton. ® 
(a) zero (b) 8 
(c) 16 (d) 8 sin 120° 


(18) In the opposite figure : 
| Three equilibrium forces of magnitudes F ‚К 
and 47 2 newton » m (Z ВАС) = 90° sm (4 BAD) = 135° 


s then (F s K) = 7 
(a) (4.4) (b) (4 2) 
e (f2 +4) (à) Q 2) 


(19) In the opposite figure : 


A body is in equilibrium under action of three forces 


dem, 


meeting at a point of magnitudes Б, » F, and F, newton ® 
and the sides of the right-angled triangle are parallel Son 2 
to the lines of action of the forces in the same cyclic order 

s then F} : Fy : Fg = e (е) 
(а)3:4:5 (b)3:5:4 (c)4:5:3 (4)4:3:5 
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(20) In the opposite figure : 
A body of weight 90 gm.wt. is attached to the end of a string 
of 30 cm. long. The body is pulled by a horizontal force. 
It comes to equilibrium when it is 24 cm. apart from the wall 
АВ then T -F 2 —— gm.wt. 
(a) 150 (b) 120 
(c) 50 (d) 30 

(21) In the opposite figure : 


A lamp of weight 280 gm.wt. is attached to the end of 
a string. It is in equilibrium under the effect of a force 


perpendicular to the string when it is inclined to 


the vertical by an angle of measure 60° then Е = oeernn 


1 1 
(а)2 i (c) 4 
2 13 


(22) In the opposite figure : 
A body of weight (W) newton is suspended from the end of a 
string. The other end of the string is fixed to a vertical wall. 
The body is pulled by a horizontal force of magnitude (F) 
newton. The body is in equilibrium when the string makes an 
angle 0 to the wall which of the following statements is false 
in case of equilibrium ? 
(a) F = W tan Ө (b) W + F 4 T = Zero 
(с) =F + W2 (d)T=F+W 
(23) In the opposite figure : 
The weight of a body is 20 kg.wt » the body is in 


T, 
equilibrium then — =... 
T, 


1 1 
@ 4 0) — 
d 12 
3 
©з @ = 


» Exercise 4 ^mm 
e 


5 (24) In the opposite figure : 

If the body is in equilibrium when it is placed 

on an inclined smooth plane » then m (Z 0) = ----------- 
(a) 60* (b) 45? 
(c) 30° (d) 75? 
© (25) In the opposite figure : 

If the body is in equilibrium under action of 
forces shown » then m (Z 0) = -e 

(a) 30° (b) 60° 
(c) 45° (d) 15° 
5 (26) In the opposite figure : 


A body of weight 18 newton is placed on a smooth plane 
inclined to the horizontal at an angle of measure 30° ; it is 
kept in equilibrium by a horizontal force of magnitude 


Е newton » then F+r= newton. 
(а) 63 (b) 1245 © 1843. 


5 (27) In the opposite figure : 

A body of weight 18 newton is placed on a smooth plane 
inclined to the horizontal by an angle of measure 30° ; it is 
kept in equilibrium by a force of magnitude F newton in the 
direction of the plane upward »then F + К = +- newton. 


(а) 643 (913 (с) 1813 (à)9 943 


l (28) The weight of a body is 6 kg.wt. It is placed on a smooth inclined plane makes an 


angle 30? to the horizontal and kept in equilibrium by a horizontal force » then the 
magnitude of this horizontal force = ----------- kg.wt. 


(13 () 23 (0413 (d)6 


5 (29) The weight of a body is 6 newton. It is placed on a smooth inclined plane makes an 
angle 30° to the horizontal and kept in equilibrium with a force of magnitude 

49 newton which makes an angle of measure Ө upwards the line of greatest slope of 
the plane » then cos Ө = ------.-------- 


@ ду 04 (03 @ 4 
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> (30) The weight of a body is 20 kg.wt. It is placed on a smooth inclined plane makes 
an angle Ө to the horizontal , where sin Ө = i and it prevent from sliding by 


a horizontal force Е » then F = -+-+ kg.wt. 
(a) 30 (b) 15 (c) 10 (d) s13 
(31) In the opposite figure : 


A body of weight (W) is hanged by two strings. 
The two strings inclined to the horizontal as shown 
in the figure , then T, = ------------- 

2 i 
(а) 3 W (b > W 


(c) їз, w (d) 
(32) In the opposite figure : 

A body of weight 150 gm.wt. is in equilibrium by suspending 

it by two perpendicular strings of lengths 60 cm. and 45 ст. » 

and the other two ends C and B are on a horizontal line » then : 


Ta- T] s eeren gm.wt. 
(a) 120 (b) 90 
(c) 60 (d) 30 
© (33) A body of weight 28 kg.wt. is suspended by two perpendicular strings » if the 
measure of the angle between one strings and the line of the weight is 120° , then 
the magnitude of the tension of this strings equals -.------- kg.wt. 
(a) 14 (b) 28 (о 1473 (à) 283 
& (34) In the opposite figure : = 
C. 10 10 
A f weight 70 kg.wt. i king on : 
man of weig! g.wt. is walking on a rope GO 
If the rope lowered 10? from the horizontal when 
the man becomes at the middle of the rope » then O калм. 
the tension in the rope (T) = ---------- kg.wt. 
70 sin 20° 70 sin 100* 
(“sin 100° (b) Sin 160° 
70 cos 100° sin 100° 
© ^ Sin 160° @) то sin 160° 


» Exercise 4 Э 
e 


& (35) Inthe opposite figure : 
A man of weight (W) suspended vertically at C by two 
ropes CB ,СА as shown in the figure and T, = 60 kg.wt. 


then (W) = kg.wt. 
(a) 87.7 (b) 70.6 
(c) 60 (d) 49.8 


© (36) A body of weight 10^[3 newton is suspended by 

two strings as shown in the figure » then the value 
of Ө which makes both tensions are equal is ---------- 
(a) 15° (b) 30* 
(c) 45* (d) 60* 


ы Second N Essay questions (Brewton 


Er] Three forces of magnitudes F, » F, and 75 newton intersecting at one point they are 
represented by the line segments AB » BC and CA of A ABC respectively where : 

АВ -3cm. › BC-4cm.and СА = 5 ст. 

Find the value of each of F} апа F, «45,60 newton » 


L Three coplanar forces of magnitudes 60 » F and К newton meeting at a point and 

in equilibrium. If the angle between the 1“ and the 2" force measures 120° and between 
the 254 and the 3“ measures 90° 

Find the value of each of F and K «30, 3073 newton » 


[3 А body of weight 12 kg.wt. is placed on a smooth plane inclined to the horizontal at 
an angle of measure 30° › it is kept in equilibrium by a horizontal force. 
Find the magnitude of each of the force and the reaction of the plane. « 43 3813 kewt.» 


u 1 A body of weight (W) newton is placed on a smooth plane inclined with the horizontal 
at an angle of measure 30? and kept in equilibrium by the effect of force of magnitude 
36 newton acts in the direction of the line of greatest slope of the plane upwards. Find the 
magnitude of the weight W and the magnitude of the reaction of the plane. « 72 + 36ү 3 newton » 


a The magnitudes of three coplanar concurrent forces are F, = 8 gm.wt. » F, = 4{з. gm.wt. 
and F, = 4 gm.wt. If these forces are in equilibrium ; then find the measures of the angles 


between these forces. « 90° s 120° + 150° » 


UNIT 
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а If M is the point of intersection of the two diagonals of a square ABCD › 
E is the midpoint of AB 5 Е is the midpoint of BC and F, ,Е, and 42 are 


the magnitudes of three forces in equilibrium act on ME > MF »MD 
Calculate the value of F, and Е, 21 42 52102 ета. » 


" C3 In the opposite figure : 


A weight of magnitude 10 newton is suspended by two strings » the first 
is inclined by an angle of measure 30? to the horizontal and the second is 


inclined by an angle of measure 40° to the horizontal. 


(9) 
Find T, >T, in case of equilibrium. «8.15 49.216 newton » 
A string of length 40 cm. is fixed from its two ends at two points on a horizontal line 


where the distance between them is 32 cm. A body of weight 180 kg.wt. is suspended at 
the midpoint of the string. Find the values of the tensions in the two branches of 
the string. « 150 5 150 kg.wt. » 


п А body of weight 15 kg.wt. is placed оп a smooth plane inclines to the horizontal at 
an angle of measure sin” b » à force inclined to the horizontal at an angle of measure 60° 
acted on the body to keep it in equilibrium. Find the magnitude of each of the force and 


the reaction of the plane. «533 5013 kg wt.» 


A body of weight (W) kg.wt. is placed on a smooth plane inclines to the horizontal at 
an angle of measure соз”! i s it is kept in equilibrium by means of a force inclined to 
the horizontal at an angle of measure 30° upwards. Find the magnitude of each of the 


h force and the reaction of the plane in terms of (W) «F2r2W» 


t LLI A weight of magnitude 200 gm.wt. is suspended by two strings of lengths 60 cm. and 
80 cm. » from two points on one horizontal line where the distance between them is 100 cm. 
Find the magnitude of tension in each string in case of equilibrium. « 160 5 120 gm.wt. » 


B A body of weight 6.5 newton is suspended by two strings of lengths 0.5 and 1.2 m. 
the two other ends are fixed at two points on a horizontal line such that the strings 
are perpendicular to each other. Find the tension in each of the two strings in case of 


equilibrium. « 6 s 2.5 newton » 


A weight of 50 gm.wt. is suspended by means of two perpendicular strings. If the 


tensions in the two strings are of magnitudes 25 ү 3 ,25 gm.wt. Find the measures of 


the angles which the two strings are inclined to the vertical in case of equilibrium. « 30° + 60° » 


» Exercise 4 Og 
=e 


ü A weight of 200 gm.wt. is suspended at the end of a light string › the other end of which 
is attached to the ceiling of a room. The weight is pulled by a horizontal force until 

the string is inclined to the vertical by an angle of measure 30° 

Find the magnitude of each of the horizontal force and the tension in the string. 


2003 403 
« E 


3 3 


gm.wt.» 


[15] A weight of 60 gm.wt. is suspended at the end of a string and the other end is fixed 
© 


at a point of a vertical wall. А horizontal force of magnitude F acts on the weight in 


a perpendicular direction to the wall » the weight becomes in equilibrium when the string 
is inclined to the wall with an angle of measure Ө where tan Ө = à 


Find the magnitude of each of F and the tension in the string. «45 +75 gm.wt. » 


A weight of 16 newton is suspended at the end of a light string and the other end is fixed 
at a point of a vertical wall. A force of magnitude F acts on the weight in a perpendicular 
direction of the string till it become in equilibrium when the string is inclined to the wall 
with an angle of measure 30° 


Find the magnitude of the force F and the tension of the string. «85 873 newton » 


[11] The ball of a pendulum of weight 600 gm.wt. is displaced until the string makes an 
ш g 


angle of measure 30° with the vertical under the action of a force perpendicular to the string. 


Find the magnitude of each of the force and the tension in the string. « 300 + 300°) 3 gm.wt. » 


A light string of length 170 cm. » its end A is fixed at a point of a ceiling of a room. 
From the other end B there is a lamp of weight 34 gm.wt. Find the magnitude of each of 


the tension and the required force to make the lamp in equilibrium at a distance 80 cm. 


down the ceiling in each of the following cases : 
(1) If the force is horizontal. « 72.25 46375 gm.wt. » 


(2) If the force is perpendicular to AB « 16 +30 gm.wt. » 


A body of weight 6 N. is placed on a smooth plane inclines to the horizontal by 
an angle 0. The body is kept in equilibrium by means of a force of magnitude 213۸. 
inclines to the line of greatest slope of the plane by an angle of measure 0 up. 
Find the value of 0 and the magnitude of the normal reaction of the plane. 
«8230* sr 23 N.» 
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А body is in equilibrium on a smooth plane inclines to the horizontal at an angle under 
the action of a force acting in the direction of the plane upwards. Its magnitude equals 
half the magnitude of weight of the body. Find the measure of the angle of inclination 


of the plane and the magnitude of the reaction of the plane. 


21] C3 In the opposite figure : 
A body of weight 6 kg.wt. is placed on a smooth plane inclines to the 


horizontal by an angle of measure 30° The body is kept in equilibrium 
by a tension force (T) of magnitude 23 калт. The tension force 
acts along one end of the string of which is fixed by the body and the 
other end at a point on a vertical wall. 

Find the measure of the angle of inclination of the string to the plane 
and the magnitude of the reaction of the plane on the body. 


(9 


« 30° ‚23 калм. » 


[22] 111 A body of weight 300 gm.wt. is placed on a smooth plane inclined to the horizontal with 
an angle whose tangent equals ЕЗ body is prevented from sliding by а force form 
3 


with the line of the greatest slope an angle of measure 30° upwards. 


Find the magnitude of the force and the reaction of the plane. «10013 + 10013 атм » 


LG A body of weight 800 gm.wt. is placed on a smooth plane inclines to the horizontal 
by an angle O , where sin Ө = 0.6 the body is kept in equilibrium by a horizontal force. 
Find the magnitude of this force and the reaction of the plane on the body. 

« 600 » 1000 gm.wt. » 


— A smooth string of length 30 cm. is attached by its end in the two points A » B such 
T that AB is horizontally , AB = 18 cm. if a smooth ring of weight 150 gm.wt. slides on 
the string. Prove that in the case of equilibrium the lengths of the two parts of the strings 
are equal ; then find the tension in each part. « 93.75 gm.wt. » 


[25] A body of weight 24 newton is suspended at one end of a string of length 130 cm. » 

T the other end is fixed at a point of a vertical wall. A horizontal force acts on the body to 
become in equilibrium. Find the magnitudes of the force and the tension in the string. 

(1) When the body is at a distance = 50 cm. from the wall. « 10 » 26 newton » 
(2) When the string is inclined to the wall with an angle of measure 30° «843 » 1613 newton » 


> Exercise 4 Qi 
е 


a body of weight 72 gm.wt. is suspended at one end of a string. The other end of 
the string is fixed at a point A on a vertical wall. Another string is attached to the first one 
at a point B 25 cm. a part from A and pulled horizontally until the point B becomes 7 cm. 
apart the wall. 
Find the tension in the horizontal string and in each part of the first string. 


«21 975 372 gm.mt. » 


C] A particle of weight 200 gm.wt. is suspended by two light strings. One of them is 
© 
inclined to the vertical by an angle of measure Ө and the other inclined to the vertical by 
an angle of measure 30°. If the magnitude of the tension in the first string is 100 gm.wt. » 


then find Ө and the magnitude of the tension in the second string. « 60° » 100 үз. gm.wt. » 


[28] The opposite figure represents a weight of magnitude 
200 newton hanged vertically at a point C by two 
strings ВС and AC which make with the horizontal 


the angles of measures 20° „ 60? respectively find in 


the state of equilibrium the tension in the two strings 


to the nearest newton. « 102 + 191 newton » 


Join with navigation : The operation of saving a nautilus 

is done by using the captain chair which is hanged in a bully. 
Two ropes AB and AC are passing over the bully making 
two angles a » В with the horizontal whose measures are 
25° , 15? respectively. If the tension in the rope AB 

equals 80 newton ; find the weight of the nautilus and 

the chair together and the tension in the rope ACin 


the state of equilibrium. 


« 53 » 75 newton » 
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ED 2 In the opposite figure : 
A weight of magnitude K is suspended by an end of a string 


s the other end is suspended by two strings passing over 
two smooth pulleys at B » C and carries two weights of 


magnitudes 2073 кел. and 20 kg.wt. 
Find the value of the weight К and the measure of angle Ө 


in state of equilibrium. 


A body of weight 400 gm.wt. is suspended at point A by a string. From a point B on the 


« 40 kg.wt. »30* » 


^ 


string another string is attached and pulled horizontally by a second string BC passing 

over a smooth fixed pulley and carries at its other end a body of weight 300 gm.wt. Find 

the inclination of AB with the vertical and the tension in each of the two strings AB 5 BC 
« 36° 52 +500 +300 gm.wt. » 


EJABisa light string » its two ends are fixed at two points on a horizontal line. C and D 
$ are two points of the string. Two weights K and 20 gm.wt. are suspended from C and D 
respectively. If the set of forces are in equilibrium when CD is horizontal and the two 
parts AC and BD of the string incline to the vertical by angles of measures 30° and 60° 
respectively. Find the magnitudes of tensions in the three parts of the string and the value 


ofK «403 +2073 5 40 калм. › K = 60 атм.» 


a A box of weight 20 newton is suspended by a string as in 


- 
pulley | 


the opposite figure. If the box can be fixed with the string 


through two methods one of them is A » B and the other 
is C » D which of these two methods can produce the less 


tension in the string to become the set in equilibrium ? 


| Exercise 


Follow : The 
equilibrium 
(Meeting lines of 
action of three 
equilibrium forces) 


E From the school book € Remember @Undersiand ©Ар бу ee Higher Order Thinking Skills 


| First \ Multiple choice questions 


Choose the correct answer from the given ones : 

© (1) In the opposite figure : 

A solid uniform sphere of weight 15 gm.wt. and radius 
length 10 cm. is in equilibrium by a string of length 10 cm. 
attached to a point of its surface and the other end of the 
string is fixed at a point in the vertical smooth plane above 


the tangency point » then (r » Т) = =... 


(a) (473-873) œ (513,1013) 

(©) (5 +10) « (573 873) 

o (2) In the opposite figure : 

If the sphere is in equilibrium P G) 
s then T =r = eee newton ЁК 
(Where r is the magnitude of the wall reaction on the sphere) 


(a) 813 e4t3 


(с) 4 (d) 8 
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5 (3) A solid uniform sphere of weight 20 kg.wt. and its radius length 5 cm. If it is in 
equilibrium by a string of length 5 cm. attached to a point of its surface and the 


other end of the string is fixed at a point in the vertical smooth plane above the 


tangency point » then the reaction of the vertical plane r = + kg.wt. 
(a) 2 (b) 20 (o 29. (d) zero 
B 15 
(4 ) In the opposite figure : | 
AB is a rod. The end A is attached to a hinge fixed & 


on a vertical smooth wall » if the rod is in equilibrium 


» then which of the following figures represent the correct ۴ 
direction of the reaction of the hinge ? B 


® 
/ o © © © | 
Ae x AM a 
© B B B 
® ® ® 
(d) 


(a) (b) (c) 


(©) 


® (5) In the opposite figure : 
AB is a uniform rod and its weight is wrests at the 
end A against a horizontal rough ground : and the 
end B on a vertical smooth wall. Then which of the 


following figures represent the correct direction of 


the reaction of the ground ? 


e (6) In the opposite figure : 


The direction of the reaction of the hinge 


on the rod at A ---------- Vertical wall 


(a) in the direction of AB 

(b) in the direction of AC 

(c) bisects BC A 

(d) perpendicular to BC 
© (7) In the opposite figure : 

Ty UT Из 

(а) 5:3:4 

(b)8:5:4 

(c)4:3:5 

(d)5:4:3 


© (8) In the opposite figure : 

АВ is uniform rod with length 20 cm. and weight 

30 newton is connected to a hinge on the vertical 
wall at A. If the rod kept in equilibrium horizontally 
by a light string connected to the rod at B of length 
2042 cm. fixed at a point C on the wall just above A 


> then magnitude of the reaction of the hinge = newton. 
(a) 1092 (b) 10 (c) 15 (d) 1542 


© (9) In the opposite figure : 


AB is a uniform rod with length 40 cm. and weight 

30 newton is connected to a hinge at A. If the rod kept in 
equilibrium horizontally by a light string connected to the 
rod at B and C where C is located on the wall just above A » 


AC = 40 cm. 

First : The reaction of the hinge r = ---------- newton. 

(a) 30 (b) 20 

(c) 4o [2 (d) 15 42 

Second : The tension of the string T = newton. 

(a) 1512 (b) 30 (c) 20 (d) 4042 
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5 (10) A uniform rod of weight 20 newton which is movable around a hinge at on its ends 
is pulled a side by a horizontal force of magnitude 10 newton acting on the other 
end » then the measure of the angle of inclination of the rod to the vertical when it is 
in equilibrium = ---------- 


(a) 60° (b) 45* (c) 30* (d) 90* 


& (11) A uniform rod of weight 24 newton is placed on two smooth planes inclined at 


two angles of measures 60° and 30° to the horizontal » then the magnitude of the 


pressure on each plane -+ newton. 
(а) 12,15 (5 12 123 
(с) 1243 +10 (d) 15 513 


(12) In the opposite figure : 


AB is a uniform rod of length 2 m. and weight 
20 kg.wt. It is connected to a hinge fixed to 


a vertical wall at A. A horizontal force acts at 
B. If the rod is kept in equilibrium when it is 

inclined to the vertical at an angle of measure 
60° » then the reaction of the hinge on the rod 
amna kg.wt. 


(a) 1093 (5 105 (c) 1047 (d) 2042 


4 (13) The opposite figure represents a metal sphere 


»its weight (W) kg.wt. The sphere is placed such 
that it thouches two smooth planes each makes an 
angle of measure 0 with the vertical. 


If the sphere touches the planes at A and B , then the 
reaction of the plane at A equals <<< kg.wt. 


@iw (b) W cos 0 csc 0 (с) Wsin8csc20 (d) W cos Ө csc 2 0 


Essay questions 


A smooth sphere of radius length 30 cm. and of weight 200 gm.wt. rests on a vertical 

7 smooth wall. It is suspended by a string of length 20 cm. ; one of its ends is attached 

to a point on the surface of the sphere and the other end is fixed at a point on the wall 
above the touch point of the sphere and the wall. 

Find the magnitudes of the tension in the string and the reaction of the wall in case of 
equilibrium. « 250 «150 gm.wt. » 


[54] 


» Exercise 5 Ames 
e 


а A smooth sphere of weight 103 gm.wt. rests against a smooth vertical wall. It is 
suspended at a point of its surface by means of a string and its other end is fixed to 
the wall at a point lies directly above the point of tangency of the sphere and the wall. 
If the string makes with the vertical an angle of measure 30° 
Find the tension in the string and the reaction of the wall in case of equilibrium. 


«20 +10 gm.wt. » 


A smooth sphere of weight 15 newton is on a smooth vertical wall and suspended by 
a light string from a point on its surface. The other end of the string is attached to a point 
on the wall above the point of contact between the wall and the sphere. If the length 
of the string equals the radius length of the sphere. Find the pressure on the wall and 


the tension in the string in case of equilibrium. «573, 1013 newton » 


A metallic sphere of weight 15 kg.wt. is put such that it touches two smooth planes » 
one of them is vertical and the other inclines to the vertical by an angle of measure 30° 


Find the reaction of each of the two planes. « 15353 +30 kg. wi.» 


AB is a unifrom rod of length 100 cm. and weight 30 kg.wt. is suspended from its two 
ends A and B by means of two strings » their other ends are fixed at a pin in the ceiling at 
the point C ; if the two strings are perpendicular and AC = 50 cm. 


Find the tension in each of the two strings. «155 1513 kewt.» 


A uniform rod of length 130 cm. and weight 26 newton is suspended at its ends by two 
strings tied at one point. If the length of one of them is 50 cm. and the length of the other 
one is 120 cm. What is the position in which the rod is in equilibrium and what is 


the tension in each of the two strings ? « 24 , 10 newton » 


AB is a uniform rod with length 60 cm. and weight 40 newton is connected to a hinge 
on the vertical wall at A. If the rod keept in equilibrium horizontally by a light string 
connected to the rod at B and with point C on the wall just above A and at a distance 
60 cm. from A. Find the tension on the string and the reaction on the hinge at A. 


«2092 +2072 newton » 


55 
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AB is a uniform rod of length 80 cm. and weight 24 kg.wt. The end A is attached to a 
hinge fixed on a vertical wall » and the end B is tied by a light string of length воүз cm. 
fixed at a point C on the wall which lies directly above A and at a distance 80 cm. If the 
rod is in equilibrium, find the magnitude of the tension and the reaction of the hinge. 

« 123 »12 kg.wt. » 


CJ A homogeneous sphere rests on two parallel rods lie on the same horizontal plane. 
The distance between them equals the radius length of the sphere. Find the pressure on 
each rod if the weight of the sphere is 60 newton in case of equilibrium. « 2043 «20/3 newton » 


A sphere in which M is its centre and its radius length is 12 cm. and its weight is 
(W) newton rests at B against a smooth vertical wall » from a point C on its surface » 
it is tied by a string » its other end is fixed at A of the wall lies directly above B 
If the tension in the string is 50 newton. Find the length of the string and the weight of 
the sphere when the reaction of the wall to the sphere equals 25 newton. 
« 12cm. S25 [3 newton » 


ш A uniform rod whose length is 80 cm. and its weight is 12 newton : the rod is freely 
suspended from its ends by means of two strings» and the other ends are attached to a 
fixed nail in the ceiling. If the two strings are perpendicular and one of them is of length 
48 cm. Find in equilibrium the magnitude of the tension in each of the two strings. 


& 7.2 39.6 newton » 


AB is a uniform ladder of weight 36 kg.wt. rests at the end A against a vertical smooth 
wall » and the other end B on a horizontal rough ground. If the ladder is in equilibrium 
when its end A is at a distance 3 metres from the ground and the end B is at a distance 
2.5 metres from the wall. Find the reaction of each of the ground and the wall on the 
ladder. «15339 Келис. » 


AB is not a uniform rod of length 60 cm. and weight 16 kg.wt. acts at a point D on 
the rod where AD = 20 cm. The rod is attached to a hinge at A and the hinge is fixed 
on a vertical wall. The end B of the rod is tied by a light string its other end is fixed at 
a point C on the wall lying directly above A and at a distance 80 cm. from it » then the 


rod becomes in equilibrium such that it is perpendicular to the wall. 


Find the tension in the string and the reaction of the hinge. 


» Exercise 5 2 
LJ 


[14 | AB is a uniform rod of length 2 L cm. and weight 8 kg.wt. acting at its midpoint. its end 
* A is hinged at a point in a vertical wall where its end B is attached to a light string and 
the other end of the string is fixed to a point C on the wall situated vertically above A 

If AB = AC = BC and the rod is in equilibrium. Find the tension in the string and the 
reaction of the hinge at A «4 Клм. 1473 ке Wt.» 


[15 | AB is a uniform rod of. length 60 cm. and weight (W) kg.wt. The end A is attached to 

t a hinge fixed on a vertical wall and the end B is tied by a string of length 80 cm. » its 
other end is fixed to a point on the wall vertically above A directly and at a distance 

100 cm. of it » then the rod became in equilibrium. Find the tension in the string and the 
reaction of the hinge » also find the measure of the angle of inclination of the reaction of 


{з 


the hinge to the rod. 42 W Укам. $33? 4T » 


5 


[16 AB is a uniform rod of length 90 cm. » and weight (W) kg.wt. Its end A is fixed to 

7 a vertical wall by a hinge and the rod is kept in equilibrium horizontally by means of 

a string of length 50 cm. » one of its ends is tied at the point C on the rod at a distance 

30 cm. from A » the other end of the string is fixed at a point D on the vertical wall above A 
directly » calculate the tension in the string and the reaction of the hinge on the rod. 


97 
dw, P wig » 


ü Ea АВ is a uniform rod » its end A is attached by a hinge fixed in a vertical wall. 
A horizontal force acts at the end B to keep the rod in equilibrium while it is inclined 
to the wall by an angle of measure 45? ; if the weight of the rod is 4 kg.wt. acts at its 
midpoint , then find the magnitude of the force and the reaction of the hinge. 


«2,2{5 км.» 


ш A uniform rod which is movable around one of its ends is pulled a side by a horizontal 


force acting on the other end and equals half the weight of the rod. Find the measure of 


the angle of inclination of the rod to the vertical when it is in equilibrium and also the 


pa 


reaction at the first end. «45° = of the weight of the rod » 


A uniform rod of weight 4 newton is placed on two smooth planes inclined at 30° and 60° 
to the horizontal. Find the magnitude of the pressure on each plane and the measure of 
the angle of inclination of the rod to the horizontal in state of equilibrium. 


«2^ [3 +2 newton 530° » 
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20] А smooth iron sphere of weight (W) kg.wt. rests against a vertical ce wall and a 
smooth plane inclines to the horizontal at an angle 0 where cos 0 — 5? if the sphere 
is in equilibrium. Find the pressure on each of the wall and the MA plane. 


«4w, Укам.» 


21) A uniform rod of weight 20 kg.wt. rests at one of its ends against a smooth vertical plane 
and at the other end on a smooth plane inclined to the vertical at an angle of measure 60°, 
in the state of equilibrium. Find the magnitude of each of the two reactions of 


the two planes » also find the measure of the angle at which the rod inclines to the vertical. 


JB Ed 


—— КЕМІ 349° 6 » 


Л A uniform rod AB of weight 8 newton acting at its midpoint is placed on two smooth 

t perpendicular planes that are inclined to the horizontal. Such that the vertical plane of 
the rod and the two lines of greatest slope of the two inclined planes is perpendicular to 
the intersection line of the two planes. If the magnitude of the pressure on the plane at 
the end B is 4 newton. 

Find the magnitude of the pressure on the other plane and measures of the two inclination 


angles of the planes to the horizontal » in the state of equilibrium. 


«4°73 newton » 30° + 60°» 


A uniform hollow sphere of radius length (r) and weight 1273 кеме. is placed on 

T a smooth plane inclined to the horizontal at an angle of measure 30°; it is prevented from 
motion on the plane by means of a string fixed at a point on its surface » the length of 

the string equals the radius length of the sphere. The other end of the string is fixed at 

à point on the inclined plane. In the state of equilibrium » prove that the string is horizontal 
> then find the tension in the string and the reaction of the inclined plane upon the sphere. 


« 12 »24 kg. wt. » 


gu AB is a uniform rod can move in a vertical plane freely around a hinge at A; the other 
end B is tied to a string passes over a smooth pulley C exactly above A and attached to 


à weight equals half the weight of the rod. Find the measure of the angle of inclination of 


the rod to the horizontal in state of equilibrium given that AC = AB «30°» 


» Exercise 5 2 


AB is a uniform rod which is 40 cm. long and weight 12 N. The rod rests with its end A 


on a vertical smooth wall. It is kept in equilibrium by means of a light inextensible string 
» one of its ends is attached to point C where C EAB and BC = 10 cm. 
» and the other end is fixed to a point D on the wall directly vertical above A. 
If the rod is inclined by an angle whose measure is 60° to the vertical » then find 
| the magnitudes of the tension in the string and the reaction of the wall. « вз .4 3N.» 
| 
| 
^ 


A uniform rod AB of length 6 metres and weight 8 kg.wt. is attached to a hinge fixed in 
a vertical wall at its end A. The rod is kept horizontally by attaching it at a point C on 

the rod (where AC = 4 metres) by a string which its other end is fixed at the point D on 
the wall above A exactly and at a distance 4 metres from it. Calculate the magnitude of 


the tension in the string and the reaction of the hinge in case of equilibrium. 


« e 2 S20 10 калм. » 
Use the resolution to solve 


A body of weight 100 newton is placed on a smooth plane inclined to the horizontal at 


an angle of measure 0 where sin 0 = i »the body is kept in equilibrium by means of 

12; 

13 
Find F and the reaction of the plane. « 65 +55 newton » 


a force inclines to the line of the greatest slope at an angle of measure ot where cos 0 = 


A body is placed on a smooth plane inclined to the horizontal at an angle of measure 30° , 
it is kept in equilibrium by means of two forces » one of them in the direction of the line 

of the greatest slope upwards » its magnitude = 50 newton and the second inclines to the 

line of the greatest slope upwards with an angle of measure 30° and its magnitude 


is 20^[3 newton. Find each of the weight of the body and the reaction of the plane. 


« 160 , 70 3 newton » 


A smooth ring and a string passes through it. The length of the string is 40 cm. its two 
ends are fixed at the two points A and B on the same horizontal line ; the distance 
between them is 20 cm. A horizontal force F acts on the ring to be in equilibrium 
vertically down B and the string is in tension. Find the value of F and the magnitude 


of tension in the string given that the weight of the ring = 400 gm.wt. — «200 » 250 gm.wt » 
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The pyramid. 
The cone. 
The circle 


Geometry and Measurement 


Unit Two 


Exercise 


The straight 
lines and 
the planes 
in the space 


LA From the school book 


€ Remember @Understand O Appl; p 
Usi 
M 
| __ First \ Muliple choice questions a 


Choose the correct answer from those given : 


( 1 ) Number of straight lines that are passing through a given point is «+--+ 


(а)1 (b)2 (c) 3 (d) an infinite number. 
$ (2) Number of straight lines that are passing through two given points is =-=- 

(a) 1 (b) 2 

(c) 3 (d) an infinite number. 


e (3) Number of planes that are passing through two given points is =- 
(a) 1 (b) 2 


(c)3 (d) an infinite number. 


( 4 ) Number of planes that are passing through three non-collinear points is -- 
(a) 1 (b) 2 (c) 3 (d) an infinite number. 


$ (5) Number of planes that are passing through three collinear points is -+++ 
(a) Zero (b) 1 (c)3 (d) an infinite number. 
e (6 ) АП of the following cases determine a plane except ---------- 

(a) a straight line and a point doesn’t belong to it. 

(b) two parallel and not coincident straight lines. 


(c) two intersecting straight lines. 


(d) two skew straight lines. 


UNIT 


2 @Remember @Understand ФАрріу ə Higher Order Thinking Skills 


( 7 ) All of the following cases determine a plane except ---------- 
(a) two intersecting straight lines. 
(b) two different parallel straight lines. 
(c) a straight line and a point belong to it. 
(d) three non-collinear points. 
( 8 ) Number of planes that are passing through two different parallel straight lines = -+ 
(a) 1 (b) 2 


(c)3 (d) an infinite number. 
(9 ) Two skew straight lines are two straight lines which are ---------- 
(a) not intersect. (b) not perpendicular. 
(c) not parallel. (d) not intersect and not parallel. 


(10) The two straight lines are skew if they are + 


(a) not parallel. (b) not intersecting. 
(c) not coincident. (d) not contained in the same plane. 
(11) Г] If the straight line L // the plane X and AEX », then L N X = 
(а) 2 (b)L (c) X (d) {A} 
(12) L If the straight line L С the plane X and AEX ; then L N X = -.-....... 
(a) O (b)L (c)X (d) {A} 
(13) If the two straight lines L, and L, аге skew 5 then Ly N Ly = +--+ 
(a) @ (b) L; (c) Ly (d) the plane contains L, and L, 


(14) The two not parallel planes are intersecting in -- 


(a) a point. (b) a straight line. 
(c) a plane. (d) ray. 
(15) If X 5 Y are two planes where X N Y = Ø «then X Y 
(a) L (b) // (с)= (d) C 
(16) The two planes are coincident if they have ---------- in common. 
(a) only one point (b) two points 
(c) three collinear points (d) three non-collinear points 


(17) If a straight line and a plane have two point in common ; then the straight line -+ 
(a) is parallel to the plane. 
(b) intersects the plane in only one point. 
(c) lies completely inside the plane. 


(d) intersects the plane in only two points. 


» Exercise 6 4 
° 


(18) If A ,В and C are three points determine a plane ; then ——- 
(а) АВ = BC-AC (b) АВ + ВС= AC 
(c) AB + BC» АС (d) AB + BC < AC 
(19) All different vertical straight lines in the space are ---------- 
(a) parallel. (b) skew. 
(c) contained in the same plane. (d) intersecting. 
(20) Relative position of two straight lines in one plane could be each of the following 
except «n 
(a) parallel. (b) intersecting. (с) skew. (d) coincident. 
(21) If X , Y and Z are planes in the space where X N Y N Z = {A} and 
X f Y = the straight line L » then which of the following is not true ? 
(a) AGEL (b) LN Z={A} 
(OL/Z (d)AEZ 
(22) If M is a point outside the plane that contains the three points A » B and C 
then МА. 


(a) lies completely inside the plane. (b) intersects the plane at a point. 
(c) intersects the plane at two points. (d) is parallel to the plane. 
(23) If AB C plane X 5 CD // plane X » then CD » AB are -+--+ 
(a) parallel only. (b) skew only. 
(c) parallel or skew. (d) intersecting. 


(24) X and Y are two parallel planes and straight line Lj С X and straight line L, C Y » 
then which of the following can not be happen ? 


(a) L, // Ly (b) L, and L, are skew. 

(c) L, // YandL, // X (d) L, and L, are intersecting. 
(25) The least number of planes that determine a solid is ------- 

(a) 1 (b) 2 (c)3 (d) 4 


(26) ABCD ABCD is a cuboid , how many straight lines carry edge from the edges of 
the cuboid and skew to AB ? 


(a) not exist (b) one (c) two (d) four 
(27) Which of the following statements is not true ? 
(a) For any two points in the space ; there is only one plane is passing through them. 
(b) Any three non-collinear points in the space determine a plane. 
(c) Vertices of the triangle determine a plane. 


(d) For each two intersecting straight lines there is only one plane contains them. 


= 
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ó (28) Which of the following statements is not true ? 
(a) Any two different parallel straight lines determine a plane. 
(b) For any two different intersecting straight lines there is only one point in common. 
(c) The two skew straight lines can’t be contain in the same plane. 
(d) For any three non-collinear points there is one plane passing through them at least. 
* (29) Which of the following statements is not true ? (where L, and L, are two straight 
lines » X and Y are two planes) ? 
(a) FL; N L, 2 O s then L, // L; or L} and L, are skew. 
(b) If L; 1X2 » then L, / X 
(c) If L, N X =L, » then L, C X 
(d) If L, СҮ, then L, N Y = Ø 
$ (30) Using the opposite figure » 
which of the following statements is not true ? 
(a) LOX (b) АЄІ ,AEX (x\ 
(© CEX >CEL (d) ACN L={A} 
$ (31) In the opposite figure : M 
The plane ABD f The plane MCD = -......... 
(a) AM 
(b) CD 
© {0} р А 
(à MC ы В 
© (32) In the opposite figure : 
The plane ААВ f the plane ACC = <... 
@ AR (b) BB 
(c) СС (d) АС 
* (33)In the opposite figure : 
The plane X f the plane Y = -+ 
(a) (B) 


(b) {А,В,С} 
(c) the straight line L 
(d) Ø 


4 (34) In the opposite figure : 


First: Ls x 
(a) Є ъё 
Second : A ---------. X 
(9€ (5€ 
Third : C -........ Y 
(a € (Є 
Fourth : BC чае 
(a) € (bé 


(35) CJ In the opposite figure : 


l (36) ED In the opposite figure : 


First : The plane МАВ () the plane MBC = · 


(occ 


(с) С 


(e)c 


(с) С 


First : The plane ABBA f the plane BCB = 


(a) BB ъ@ (с) (B) 
Second :The plane ABC f the plane ABC = 
(a) BB (b 2 (c) AK 
Third: AC N AG =. 

@ {A} (b) {C} () AAN 
Fourth : ВВ N the plane ABC = «+++ 

(a) BB ©) {B} (c) (B) 


» Exercise 6 Og 
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L 


(d) AB 
(d) AC 


(d) @ 


(9 (Mj 
(d) BC 


@ {м} 


(a) АВ (b) MB (09 

Second : The plane MBC f the plane ABC = <... 

(a) {B} (b) 2 (c) AB 

Third : MB f the plane ABC = 

(a) MB 2 (с) [B] 

Fourth : The plane MAB f the plane MBC f the plane MAC = 
(а) MB (5) MC 

(c) the solid MABC (d) {м} 
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$ (37)In the opposite figure : A 
If AG the plane BCD » then : 
First: X N Y = 
@ AC (OT © {А} (а {c} 
Second : X N Z = E 3 
(а) @ (b) BC (c) AC (à) {С} 
Third: Y (\Z=---------- 
(a) {С} (b) BC (c) CD. (4) 2 
Fourth : AB N X = ss... 
(a) AB (9 (c) AC (d) [B] 
Fifth : Let m (Z BCD) = 90° , BC 23cm. » СЮ = 4 cm. 
‚Шеп BD = ст. 
(a) 6 (5 (c) 4 (0) 7 
© (38) CJ In the opposite figure : É 


X and Y are two intersecting planes at the straight line L 


‚„АЄІ,ВЄХ , BEY ,CEY ,C#X: ЖЗ 
[> 
First : The plane X f the plane ABC =. fa! 


(a) АВ (b) AC (c) BC (d)L 
Second : The plane Y f the plane ABC = <... 

(а) AB (b) {A} (c) CB (d) AC 
Third : The plane X f the plane Y f the plane ABC = -------- 
(a) O (DL (с) {A} (d) {B} 


$ (39) In the opposite figure : 
First : The plane ABCD // the plane ---------- 


(a) ABC (b) ABD 

(c) ABB (d) АВС 

Second : The plane BCCB // the plane ---------- 

(а) ABC (b) ABC (c) ABD 

Third : The plane ABBA f the plane ABCD = +--+- 

(a) {B} (b) {A > B] (с) AB (d) AB 


» Exercise 6 ? 


Fourth : The plane ABBA N the plane DCCD = -+--+ 


(a) BC (b) AD (09 (à) {С} 
Fifth : The plane DCD f the plane ABCD f the plane AADD = 
(29 (b) AB (о {С} (à) [D] 


© (40) In the opposite figure : 
ABBA ,ВВСС ,АССА are three congruent rectangles 
» each pairs are intersecting » D is the midpoint of CC 


„if AB = 5cm. AA = 10cm. 


10cm, 


First : The plane ADA f the plane BDB = 
(a) CC (b) BB (c) {D} (d) АС 


A 
Second : The plane ADB ( the plane ABC = <... 
Pa а= В 
(a) (b) AB (©) {B} (à) AC 
Third : The plane ADB f the plane ВССВ = .......... 
(a) {B} (b) BC (c) BD ag 
Fourth : m (4 BDB) = ......... P 
(a) 60 (b) 120 (c) 90 (d) 100 
© (41) In the opposite figure : 
ABCD ABCD is a cuboid. How many straight lines D, A 
uds = 
carrying edges of the cuboid and skew to the straight 
line DB ? l А 
e B 
(а)2 (b) 4 (c) 6 (d)8 


Essay questions 


CI Meditate the opposite figure and answer the following questions : 


(1) How many lines which carry edges in the figure ? ^ 
(2) State the names of the straight lines which carry edges 
and passing through point A 
(3) How many planes which carry faces in the figure ? D A 
(4) State the names of three planes passing through point A 
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а CA Meditate the opposite figure and answer the following questions : 


D à 


(1) Write three straight lines passing through point A 


(2) Write the straight lines passing through points A and B together. 3 
(3) Write three planes passing through point A 
(4) Write three planes passing through points A and B together. 


ЕЗ The opposite figure represents a classroom ; find : 
(1) The lines which carry edges and intersect with AB 
(2) The lines which carry edges and parallel to AB 
(3) The lines which carry edges and skew to AB 


п C3 Write the number of planes which passing through : 
(1) One given point. (2) Two different points. 


(3) Three collinear points. (4) Three non-collinear points. 


E in the opposite figure 5 ABCDABCD is a cube of edge length 6 cm. 


© (1) Identify the relative positions for each pair of the following 


straight lines : 


DAE, DD DAB, DC 
@AB.AD DIC, KC 
&/AB.bC G)AC.AR 


$ (2) Identify the relative positions for each pair of the following planes : 
(D ABBA » DCCD (2) ABBA . ABCD (3) ABC ,DBD 


5 (3)If AB L AD , Find the length of BD 


[ 6 | Draw the figures which represent the plane (X) + the straight line (L) and the point (A) 
ji in the following cases : 

(1)A€L (2)LCX 

(3)LNX={aA} (4)L/X 

(5)AEX ,AEL,LCX 


The pyramid 


( From the school book @Remember ® Understand OApply ə Higher Order Thinking Skills 


| First N Multiple choice questions Test yourself. 


Choose the correct answer from those given : 


€ (1) The line segment joining the vertex of the pyramid and any vertex 
of its base vertices is called ---.----------: 


(a) the height of the pyramid. (b) the slant height of the pyramid. 
(c) the lateral edge of the pyramid. (d) the side of its base. 

è (2) If MABCD is a regular quadrilateral pyramid » then this pyramid must be ............... 
(1) regular faces (2) its base is a square (3) right 
aD 33 (ому WO Q2» 

$ (3) Which of the following statements is true ? 


(a) The lateral faces of the right pyramid are congruent. 
(b) The regular pyramid is a right pyramid. 
(c) The heights of the lateral faces of the right pyramid are equal. 


(d) The least number of planes that can determine a solid — 3 planes. 

$ (4) Which of the following statements is not true ? 

(a) The base of the right pyramid can be a surface of a rhombus. 

(b) The triangular pyramid has three faces. 

(c) The pentagonal pyramid has six faces. 

(d) АП lateral faces of the quadrilateral pyramid are surfaces of triangles. 


UNIT 
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( 5 ) In the regular pyramid » which of the following is the right ascendingly order of the 
lengths ? 
(a) The length of the lateral edge › the height » the slant height. 
(b) The height » the slant height » the length of the lateral edge. 
(c) The slant height » the height › the length of the lateral edge. 
(d) The length of the lateral edge : the slant height » the height. 


( 6 ) The shape of the base of a regular pyramid must be --------------- 


(a) parallelogram. (b) rhombus. (c) rectangle. (d) square. 

( 7 ) If MABCD is a regular quadrilateral pyramid : then all lateral edges are ............... 
(a) parallel. (b) congruent. 
(c) perpendicular to the base. (d) mutually perpendicular. 


( 8 ) If MABC is a right triangular pyramid » N is the projection of the point M on the 
plane ABC ; E is midpoint of BC ; then all the following triangles are right 
except КИА 

(a) А MNC (b) А MNE (c) А МВС (d) А ММА 

( 9 ) If MABC is a regular faces pyramid >N is the projection of the point M on the 
plane ABC ; E is the midpoint of AB » which of the following is an equilateral 
triangle ? 

(a) AMNE (b) AMBE (c) AACE (d) A MBC 

(10) The number of all faces of a regular pentagonal pyramid is -+ 

(a) 5 (b) 6 (07 (d) 10 

(11) If the number of the faces of a pyramid = m and the number of its vertices = n 5 then 
the number of its edges = ............... 

(a)m+n (b)m+n-1 (с) т+п-2 (9 т+п+2 

(12) In the hexagonal pyramid : 
number of faces + number of vertices — number of edges = <... 

(a)1 (b)2 (c)3 (94 

(13) The opposite figure represents a regular quadrilateral pyramid 


of height = - 


(а) 72 (217 
(412 (235 I 


: cm. 


<9 


» Exercise 7 Э 
° 


5 (14) A regular quadrilateral pyramid » if the length of its base side is 6 cm. » the length of 


its lateral edge is 8 cm. » then the length of its height = ............... em. 


(a) 542 (546 185 (48 


e (15) C] Which of the following nets does not make a regular quadrilateral pyramid when 
it folded ? 


(a) (b) (c) (d) 


* (16) Which solid represents the opposite net ? 
(a) Quadrilateral pyramid. 

(b) Regular quadrilateral pyramid. 

(c) Triangular regular faces pyramid. 
(d) Otherwise. 


© (17) The ratio between the edge length of the triangular regular faces pyramid : 
its height = =- 


(12:13 (43:2 (016:2 (3:3 


o (18) The ratio between the length of the edge of the regular faces pyramid : its slant 


height = ............... 


(22:3 233:3 (016:2 (16:3 


(19) If we cut a regular quadrilateral pyramid by a plane parallel to its base » then the 


resulted section is ===- 


(a) triangle. (b) square. (c) rectangle. (d) circle. 
(20) A right quadrilateral pyramid of height 10 cm. › its base is a rhombus whose 
diagonal lengths are 12 cm. and 8 cm. ; then its volume = --------- cm? 
(a) 40 (b) 80 (c) 160 (d) 200 
© (21) C3 A regular quadrilateral pyramid whose base perimeter is 36 cm. » and its height 
is 10 cm. » then its volume = ---------- em? 
(a) 810 (b) 180 (c) 360 (d) 270 


————8———9—————9————  —9 
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(22) A regular hexagonal pyramid : the side length of its base = 8 cm. 


and its height = 10 cm. , then its volume equal ---.---..---.- cm? 
(а) 32043 (b) 96013 (c) d 3 (d) 160 
(23) A regular pyramid whose volume is 12 cm? ; and its base area is 4 cm? › 
then its height = <... cm. 
(a) 3 (b) 6 (c) 9 (d) 2 
(24) A regular quadrilateral pyramid whose volume 64 cm? ; and its height is 6 cm. 
» then its base perimeter = .......... cm. 
(а) 8 (b 842 (c) 16 (à) 162 
(25) A regular quadrilateral pyramid whose volume is 480 cm? › and its base length is 
12 cm. » then the length of its height = ............... em. 
(a) 10 (b) 20 (c) 30 (d) 15 
(26) If the volume of a regular hexagonal pyramid equal 843 ст? апа its height length 
equal 4 cm. » then the perimeter of its base = «+ em. 
(а)2 (b) 12 (c) 6 (à) 63 
(27) In a regular quadrilateral pyramid » the length of its base is 10 cm. » the length of its 
slant height is 13 cm. » then its lateral area equal -+--+ cm? 
(a) 260 (b) 360 (c) 130 (d) 520 
(28) A regular quadrilateral pyramid » the area of its base = 100 cm? and its height is 
12 cm. » then its lateral area equal -.--.---.---:: cm? 
(a) 260 (b) 520 (c) 130 (d) 360 
(29) The total area of a right quadrilateral pyramid » its base is a regular polygon and its 
diagonal length — 1042 cm. and its height = 513 em. equals зс cm? 
(a) 40 (b) 100 (c) 200 (d) 300 
(30) A regular quadrilateral pyramid whose lateral area = 30 cm? , and its slant 
height = 5 cm. ; then its base perimeter = ---------- cm. 
(a) 6 (b) 12 (c) 24 (d) 36 
(31) A triangular regular faces pyramid » its edge length 10 cm. » then its total area 
equal ase ene cm 
(a) 40 (b) 100 (c) 1004/5. (à) 2543 
(32) If the sum of edge lengths of a triangular regular faces pyramid equals 18 cm. » then 
its total area = =- cm? 
(а) as ©) zs m93 (d) anis 


» Exercise 7 me 
° 


û (33) If the total area of a regular faces pyramid = 3613 cm? > then the sum of its edges 


lengths =... cm. 
(96 (b) 12 (c) 18 (d) 36 
(34) If the total area of a triangular regular faces is 913 cm? » then the length of 

its edge з cm. 
(а) з (b)9 (c) 27 («Y3 

T (35) A regular triangular ns s its base length is 6 (cm. and its height (ст. » then its 
lateral area = ст12 
(27 3 (2 (5 18 (2 O93 (36? 

© (36) A triangular regular faces pyramid » its edge length 6 cm. » then its volume = + cm? 


(a) 2743 (5) 363 (с) 5412 «0 1812 


(37) A triangular regular faces pyramid » if the sum of the lengths of its edges 
3 


equal 18 cm. » then its volume = ~-= cm: 
(a) 912 (b) EL (c) wis (d) 93 
5 (38) If the slant height of a triangular regular faces pyramid equals 513 cm. » then the 
sum of areas of its faces =з ст? 
а)” (52543 (с) 1004/3 (a) so*[3 


5 (39) A right quadrilateral pyramid whose base is a rhombus of side length equals to one 
of the diagonals of the rhombus equals 6 cm. » if the height of the pyramid = 12 cm. 
s then its volume = ~+- cm 


| (а) 7243 (b) ui (c) 144 (û) 72 


(40) ABCDABCD is a cube of edge length = 6 cm. , then volume of ће pyramid 


BABO =... cm? 

(a) 36 (b) 72 ©) 363 " T 
(41) A regular quadrilateral pyramid whose total area = 70 cm? and its lateral 

area = 45 cm? » then its height = ---------- cm. 

(a)2.5 (5 ofis wx 


5 (42) Ina regular quadrilateral pyramid the length of its base side 10 cm. and the area of 


T ст2 


one of its lateral faces 60 cm? ; then its total area equal 
(a) 600 (b) 340 (c) 160 (d) 240 


(43) The ratio between the lateral surface area of a triangular pyramid of regular faces to 


the area of its total surface area = <... 
(а) 1:3 (b) 1:4 (c) 3:4 (d) 1:2 
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(44) A quadrilateral regular pyramid ; the length of its base side = its slant height » then 
the ratio between its lateral surface area to its total surface area = <... 
(а) 2:3 (b) 3:4 (32 (d) 3:5 

(45) A quadrilateral regular pyramid ; the area of any face from its lateral faces equals 
the area of its base » if the side length of the base of the pyramid is 6 cm. ; then 


volume of the pyramid = ---------- cm? 


(a) 36 w) 613 (03615 (21615 


(46) If the side length of the base of quadrilateral regular pyramid is doubled but its 
height remains constant » then its volume ---------- 
(a) is doubled. (b) will not change. 
(c) become four times its first volume. 
(d) become six times its first volume. 


(47) In a regular quadrilateral pyramid » the side length of its base = 18 cm. 
if its volume = 1296 cm? , then its lateral area = ............... cm? 
(a) 270 (b) 360 (c) 450 (d) 540 


(48) A right pyramid whose base is a square » and all its eight edges are equal in length 


and each one = a cm. : then its lateral area = E 
(а) За? (b) 4а? (32 (à) 443 a2 

(49) In the triangular pyramid MABC » the vertex (M) is at a distance 15 cm. from its 
base ABC and the sides lengths of its base 5 56 »7 cm. 
» then its volume = -+--+ cm? 


(153 оү (c) 3016 (d) 90 


(50) In the opposite figure : 

MABCD is a regular quadrilateral pyramid 

» its volume 48 cm? 5 its height 4 cm. 

:KC- KB .АСПВр = {н}, 

m (4 МНК) = т (4 HKB) = т (4 МКВ) = 90° 

» then its lateral area = cm? 

(a) 18 (b) 24 (c) 36 (60 А B 
(51) By using the opposite solid net : 


The lateral area of the resulted 
2 


Solid => cm? 
OLEI (b) 123 
(c) 1613 (д 24 vA 


» Exercise 7 @ 
° 


ЕВ C In the regular pentagonal pyramid : 
ә 


(1) What ће number of its lateral faces? | (2) What the number of its faces ? 

(3) What the number of its lateral edges ? | (4) What the number of its edges ? 

(5) The pyramid has one vertix regardless of the vertices of the base. What is the number 
of all vertices of pentagonal pyramid ? Is your answer prove Euler’s rule for any solid » 
its base is a polygon. 


а IC) MABCD is а regular quadrilateral pyramid › the length of its base side is 10 cm. » and 
its height is 12 cm. » find its slant height. « 13 em. » 


g CO MABCD is a regular quadrilateral pyramid of height 20 cm. and slant height 25 cm. 
Find the length of its base side. « 30 em. » 


п MABCD is a regular quadrilateral pyramid » its base as a square ABCD , if its height equals 
аз cm. s and its lateral edge length MA = AY 5 cm. »find the length of its base side. « 8 em. » 


a MABC is a regular triangular pyramid whose base is the equilateral triangle ABC whose 
side length 12 cm. » if the height of the pyramid is 6 cm. 
Find the length of its lateral edge. «221 ст.» 


[6 | MABC is a regular triangular pyramid whose base ABC as an equilateral triangle of side length 
3 cm. » if the length of its lateral edge is | 7 cm. Find the height of the pyramid. «dem» 


u MABC is a triangular pyramid with regular faces › the length of its edge is 12 cm. 
Find its height and its slant height. «416 em. 5643 em. » 


п A regular hexagonal pyramid whose height 8 cm. : its base as a regular hexagon of perimeter 
2413 cm. Find the length of its lateral edge and its slant height. «497 cm. » 10 cm. » 


o The opposite figure represents a water tank as a regular 
quadrilateral pyramid » use the given data to find the height of the 
lateral face and the height of the tank. 


100 cm. 


« 120 em. s 10 119 em. » 


UNIT — 
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Each of the following figures represents a solid net. Describe the solid and find its height : 


6cm. 


Fig. (2) 
«12cm 226 cm. » 
The great pyramid of Giza (Khopho pyramid) is a regular quadrilateral pyramid the 


? side length of its base is 232 metres and its slant height is 186 metres. Find height of the 
pyramid. « 1454 т.» 


ao MABC is a right triangular pyramid » the length of its edge MA = 25 cm. » and its base 
ABC as a right-angled triangle at A. If BA = 16.8 cm. , CA = 12.6 cm. 
Find the height of the pyramid. « 24 em. » 


@ MABCD is a right quadrilateral pyramid » whose base is the rhombus ABCD where 
AC = 16cm. » BD = 12cm. N is the point of intersection of its diagonals. 
If the height of the pyramid MN = 10 cm. Find the lengths of its lateral edges. 


« 234 сш. s2141 ст » 


A regular triangular pyramid whose height 12 cm. » and the side length of its base is 18 cm. 


Find its volume. «3247 [3 сш?» 


MABCD is a regular quadrilateral pyramid » its base ABCD where AB = 10 cm. » 
and the height of the pyramid = 12 cm. 
Find : (1) The length of any slant height. (2) The volume of the pyramid. 
(3) The total area of the pyramid. « 13 em, » 400 cm?» 360 cm? » 


a LL] A regular quadrilateral pyramid the length of its base is 20 cm. » and its height is 1043 cm. 
Find : (1) Its lateral surface area. (2) Its volume. « 800 cm? + m {3З cm? s 


A regular quadrilateral pyramid » the length of its base diagonal is 2412 cm. » and its 
slant height = 20 cm. : find its total area and its volume. « 1536 ст? + 3072 em? » 


MABCD is right quadrilateral pyramid : its base is the square ABCD whose side length 
812 cm. » and the length of its lateral edge is A'[6 cm. 
Find : (1) The lateral surface area of the pyramid. 


(2) The volume of the nyramid. « 12842 cm? 3242 em? » 


» Exercise 7 Ou 
e 


a MABCD is a regular quadrilateral pyramid » the side length of its base = 20 cm. and 
the length of its lateral edge is 26 cm. 


Find : (1) The slant height of the pyramid. (2) The height of the pyramid. 
(3) The lateral area of the pyramid. (4) The volume of the pyramid. 
« 24 em. s 2/119 ст. +960 cm? , S9 f 119 cm’ » 


3 


A triangular regular faces pyramid » its edge length = 12 cm. » find its height » volume 
and total area. «476 cm. » 14412 om’ » 1444/3 cm?» 


MABCD is a right pyramid whose base ABCD as a square of side length = 18 cm. 
„ MA = MB = MC = MD = 15 cm. 
Find : (1) The total area. (2) The volume. « 756 сп? s 3241/7 cm?» 


ge C3 Calculate to the nearest tenth the volume of a regular pentagonal pyramid whose side 


length of its base = 16 cm. and its height = 12 cm. « 1761.8 em » 


{1 A regular hexagonal pyramid ; the side length of its base = 12 cm. 
and its slant height — 1013 cm. > 
Find : (1) Its lateral area. 
(2) Its total area. «3603 ст?» 57613 em?» 


D Find the lateral area and the total area of each regular pyramid of the following : 
(1) @ 2) EB 3) (4) M 


5% 


[25] ГГ] Find the volume of each of the following regular pyramids : 


a @) B 4 
СА s. » 
ш % 6em. 


[тт] 


f= 


z 
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26] А quadrilateral pyramid whose height is 12 cm. » and its base as a rhombus of diagonals 
length 4 ст. and 8 cm. » prove that its volume equals the volume of a cube of edge 
length 4 cm. 


Bl MABC is a triangular pyramid whose vertex M at distance 15 cm. form its base ABC 5 
and the side lengths of its triangular base are 5 » 6 and 7 cm. Find its volume « 30/6 em’ 


g (3 A regular quadrilateral pyramid whose base area is 700 cm? and its slant height is 
20 cm. Find its volume. « 3500 em? » 


А regular quadrilateral pyramid whose base area is 9 cm? and the length of its lateral edge 
q 8 8 
is 5 cm. Find its volume. к 13.6 em: » 


A regular quadrilateral pyramid whose volume is 400 ст? and its height is 12 cm. 
Find its lateral area. « 260 cm: » 


[31] { 11 A regular quadrilateral pyramid » the side length of its base is 18 cm. » 
and its volume is 1296 cm? 
Find its slant height and its lateral surface area. х 15 ст. » 540 cm? » 


[32] A regular quadrilateral pyramid ; the side length of its base = 12 cm. » 
and its total area = 384 cm? Find its volume. « 384 em? » 


A right pyramid whose base is as a square of diagonal length = 10*[2 cm. 
If its lateral area = 260 cm. Find the volume of the pyramid. « 400 cm? » 


MABC is a regular triangular pyramid , the side length of its base is 3 cm. » and the 


length of its lateral edge =ү7 em. Find its volume and lateral area. « em: » F 19 cm: » 


ЕА regular hexagonal pyramid whose height is 8 cm. and its base perimeter is 24*[3 ст. > 
Find its lateral and total area. « 12093 ст? » 19273 ст?» 


[35] Find the volume of the right pyramid whose slant height is 10 cm. » and its base as 
an equilateral triangle drawn inside a circle of radius length 12 cm. « 288 13 cmi» 


& Use the opposite net to discribe the solid 
» then find its total area. 


» Exercise 7 2 
e 


Connecting to industry : 10cm. 


Products containers of a factory manufactured from 
cardboard by folding the net of the opposite figure. oe 
(1) Find the area of the used cardboard to produce 1000 containers. 

(2) Calculate the costs of the used cardboard if each square metre costs 15 pounds. 


« 34 ni. s 510 pounds » 


| & MABCD is a right quadrilateral pyramid whose base is the square ABCD , if the length 
of each lateral edge equals 65cm. and height of the pyramid = 643 cm. 
Find : (1) The total area of the pyramid. 


(2) The volume of the pyramid. « 432 ст? » 288 3 ст.» 


[40] CA Connecting to tourism : 

* A model of the great pyramid (regular quadrilateral pyramid) is made of metallic alloy its 
density is 3.2 gm /cm? If the length of the model base side 11.5 cm. and its height 7 cm. » 
then calculate its mass to the nearest one decimal place. « 987. 5 gm. » 


France cared about the ancient Egyptian monuments. So it transported some of them to Paris to 
be shown in their museums. It also set up a pyramid its side faces of transparent glass similar 
to the great pyramid (regular quadrilateral pyramid) to be a main entrance to the Louvre in 
Paris. If you know its height 21.6 metres » and the length of its base side 35 metre » then find 
the area of the glass used in its building to the nearest square cm. « 1946 m?» 


Е A regular hexagonal pyramid : the side length of its base = 2 l sand its height = 3 ts 
"T. Prove that : The lateral area of the pyramid equals twice of its base area. 


Bm MABCD is a regular quadrilateral pyramid » if the length of its lateral edge = length of 


2 
the diagonal of its base — l; prove that : the total area of the pyramid = = (1 em ) 


ЕЙ A hollow circular cylinder » put inside it a triangular pyramid MABC whose base ABC is 
t an equilateral triangle whose vertices lies on perimeter of the lower base of the cylinder » 
M (vertex of the pyramid) is the centre of the upper base of the cylinder. 

Find the ratio between volume of the pyramid and volume of the cylinder. « 


E A right pyramid whose base as a square » and all its eight edges are equal in length » 


oe 
if its total area = (үз + 1) A , find the length of its edge in terms of (A) 


ke 


Exercise 


The cone 


L From the school book 


Choose the correct answer from the given ones : 


* (1) The right circular cone is generated by folding a paper in the shape of --- 


(a) an equilateral triangle. (b) a right-angled triangle. 
(c) a circular segment. (d) a circular sector. 


* (2) The measure of the smallest rotation angle of an isosceles triangle around its axis of | 
symmetry to form a right circular cone is ---------- 


(a) 90* (b) 180* (c) 270* (d) 60* 
® (3) The right circular cone is formed from rotation of a right-angled triangle a complete 
rotation about ---------- 


(a) its hypotenuse. 
(b) one of its right sides. 
(c) any straight line in the plane of the triangle. 


(d) any straight line passes through one of its vertices and parallel to the opposite 
side of this vertex. 


* (4) If aright circular cone intersected by a plane parallel to its base » 
then the resulted sector is ---------- 


(a) an isosceles triangle. (b) an equilateral triangle. 


(c) a circle. (d) a trapezoid. 


>» Exercise 8 Qo 
° 


e (5) The total area for the opposite right cone equals ----.--.-. 
(a) trt (b) Zh 

(с) mr (rl) (9 X rh 30 
е (6 ) In the opposite figure : 


LS 
The length of the drawer = cm. C pu 
(a) 2 (b)3 
(c)4 (d) 5 


© (7) In the opposite figure : 


The height of the cone = ---------- ст. 
| (а) 15 (b) 20 

(с) 25 (4) 40 

(8) Ina right circular cone » if the length of its height 15 cm. » and the length of its 
drawer 17 cm. » then its radius length equal -----.---- cm. 
(a) 10 (b) 8 (c) 7 (d)9 

(9) In a right circular cone ; the radius length of its base = 15 cm. and its height = 20 cm. 
s then its lateral area = ---------. cm? 
(a) 375 t (b) 600 7t (c) 1500 7t (d) 1875 7t 

(10) In the opposite figure : А 
IFAD = 3 ст. AB 25cm. о, 
> then the total area of the сопе = cm? c B 
(a) 870 (b) 24 7t (c) 48 7t (d) 36 7t 

(11) If the length of the diameter of the base of a right circular cone is 12 cm. and its 
height 8 cm. » then its lateral area equal ---------- cm? 
(a) 60 7t (b) 28 7t (c) 10 7t (d) 48 TU 

€ (12) The height of a right circular cone is 6 ст. and the circumference of its base is 16 Jt ст. 

> then its lateral area = ---------- cm? 
(а) 144 7t (b) 64 7t (c) 60 t (d) 80 7t 

(13) A right circular cone ; the length of its drawer equal the length of the diameter of its base 
» then its total area = ------- cm? 
(a) 3 Ur? (b) 30r? (c)4mr? (d) 4 Tr? 
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(14) LO A right circular cone » its height 24 cm. » and the length of its drawer 26 cm. 
» then the area of its base ~- cm? 
(a) 25 7t (b) 100 7t (c) 20 3t (d) 50 7t 

(15) LO The radius length of the base of a right circular cone where its total area = 616 JU cm? 
s and the length of its drawer is 30 cm. is =- ст. 
(а) 44 (b) 14 (c) 30 (d) 34 

(16) L Lamp cover is in the form of a right circular cone » the circumference of its base 
circle = 88 cm. » its height = 20 cm. : then its lateral area = ---------- ст? 2 (n= = 2) 
(a) 88 (b) 596 (c) 1074 (d) 1047 


(17) A right circular cone ; the radius length of its base = 6 cm. and the length of its 


drawer = 10 cm. » then its volume =. 
(a) 32 7t (b) 64 7t (c) 96 zt (d) 228 7t 


~ cm. 


(18) A right circular cone where its height 4 cm. » the length of its drawer 5 cm. 
» then its volume ---------- cm? 
(a) 367 (b) 15 zt (c) 24 3t (d) 120 


(19) ABC is an equilateral triangle. Its side length (() it turned around BC as a rotation 
axis a complete turn » then the volume of the generated solid in terms of Л and { 


wz wgl? oz (32 C 

(20) A right circular cone where its volume 27 Jt cm? » and the circumference of its base 
6 T cm. » then its height equal --------- em. 
(a) 27 (b) 18 (c) 9 (4) 6 

(21) A right circular cone » the radius length of its base 5 cm. and its total area = 90 7 cm? 
» then its volume = ст 
(a) 105 7t (b) 95 zt (c) 100 7t (d) 120 7t 

(22) The volume of a right circular cone : if the length of its drawer = 15 cm. and its 
total area = 216 Л cm? equal «= em? 
(a) 205 7 (b) 220 X (c) 280 zt (d) 324 t 


(23) A right circular cone where the length of its drawer 25 cm. and its lateral area 550 cm? 
s then its volume = ---------- ст? where (x = 2) 


(a) 1223 (b) 1232 (c) 1322 (d) 3122 


(24) If the volume of a right circular cone is 9 7t ст? and ће length of its base radius 
equal the length of its height » then its base area = em? 
(a) 9 3t (b) зл (c) 27 Xt (d) 12 t 


» Exercise 8 QU 
s 


i (25) The volume of a right circular cone 100 cm? then its volume when the radius 


length of its base is doubled = ............... cn? 
(a) 100 (b) 200 (c) 300 (d) 400 
& (26) In a right circular cone ; if the length of its radius base increased to its double » and 
the length of the height is decreased to its half » then its volume +--+- 
(a) don't change. (b) increased to its double. 
(c) decreased to its half. (d) increased to its four times. 
© (27) The radius of the base of a right circular cone = twice its height = 6 cm. and uniform 
quadrilateral pyramid its base length = its height = 6 cm. » then the ratio between 
the volume of the cone : the volume of the pyramid =. 


(a) 3:0 (b) 0:3 (c) 0:2 


(28) In the opposite figure : 
the volume of the cone 
the volume of the cylinder 


2 L h 
(a) 3 [DE 
(oi @ + 


(29) In the opposite figure : 
A right regular pyramid and right circular cone have 
common vertex and the circle of base of the cone touches 
sides of the base of the pyramid internally : 


First : The lateral area of the right circular cone = ---------- cm? 
(a) 60 (b) 60 7t (c) 48 (d) 48 7t 


“cm. 


Second : The total area of the regular pyramid equals - 


(a) 360 (b) 240 (c) 384 (d) 432 
Third : The volume of the pyramid equals ---------- cm? 
(a) 64 (b) 96 (c) 480 (d) 384 
Fourth : The ratio between the volume of the pyramid and the volume of the cone 
equals эз 
(а) 70:3 (b) 4: (c) 1:4 (93:7 
Fifth : The ratio between the lateral area of the pyramid and the lateral area of ће 
cone equals -++--++ 
(a) 0:3 (b) 4: n (7:4 (93:7 


| 
| 
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(30) The opposite net describes a solid 


its volume = ---------- cm? 
(a) 25 л (b) 50 x 
(c) 757 (d) 1007 


(31) The opposite net describes a solid its 


volume = 96 7t cm? 


> then its total area = .......... cm? 
(a) 16 7t (b) 320 
(c) 48 7t (d) 967 


(32) The opposite figure represents the net of a solid 
»MB = 3 Tem. » m (Z AMB) = 120° 


s then the volume of the solid = ---------- cm: 
212 
(242 x? ()-——n* 
212 
()212x oins 
(33) In the opposite figure a circle is divided 
into two circular sectors such that they 
form two right cone nets 
, then the lateral area of the smallest cone _ .......... 
the lateral area of the greatest cone 
1 1 1 
(а) 2 (b) 4 (с) * 
(34) In the opposite figure : 
If we fold the shown net it becomes a cone 
its base radius length is ---------- cm. 
(a) 10 (b)8 
(с) 5 (d) 2.5 
(35) In the opposite figure : 
If we folded this net it becomes a cone 
its base radius is --------------- cm. 
{ l 
=, 1-5 
(a) ? (b) A 
(c) F3 (d) 5 
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| (36) The central angle of the sector if be folded Hoy, 
it becomes the opposite cone is ---------- 
(a) acute. (b) obtuse. (c) straight. (d) reflex. 
e (37) If we folded the circular sector it becomes a right circular cone + 
its drawer length 10 cm. and the radius length of its base 5 cm. » 
then the central angle of this sector is ............... 
(a) acute. (b) obtuse. (c) straight. (d) reflex. 
© (38) If we have a quarter circle » its radius length 16 cm. ; then the radius length of the 
base of the cone which can be formed from the arc of the quarter circle = -.............. cm. 
(a) 16 (6) 8 (с)4 (d) 2 


* (39) The area of a circular sector : the total area of the circular solid cone which can be 


formed from folding this sector ............... 
(a)>1 (b) <1 (c)=1 (@ >21 
(40) The ratio between the volume of a regular quadrilateral pyramid and the volume of 
the smallest circular cone contains the pyramid equals -.---:......... 
(a) 2:70 (b) 4: 7t (c) 6:7t (d) 8:7t 
(41) In the opposite figure : 
If AB-3cm. Вр = СЮ = 1 em. » 
m (4 ABC) = 90° , then the volume of 
the solid generated by turning the shaded 
part around AB as a rotation axis a complete turn =з. А B 
(a) 1 (b) 27t (с)зл (d) 40 


(42) In the opposite figure : 


If tan Ө = б > AB = 26 cm. ; then the lateral area 


of the solid generated by rotating the triangle ABO 

а complete revolution about the X-axis = ---------- Jt cem. 
(a) 360 (b) 260 7t 

(c) 260 (d) 360 zt 


UNIT — 
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5 (43) In the opposite figure : 


A 
If v, is the volume of the cone produced by rotating 
the triangle ABC about ABa complete revolution x 
» V5 is the volume of the cone produced by rotating 
B y [a 


the triangle ABC about BCa complete revolution 


(4. (X (93 (X 


Essay questions 


L Find the volume of the right circular cone shown in each figure using the given data : 


(3) 
E 


... Find the lateral and the total areas of each right circular cone due to the given data : 


| 
(2) (3) 
: | 
A right circular cone › its drawer length = 17 cm. its height = 15 cm. Find : 


(1) Its lateral area. (2) Its total area. (3) Its volume. 
« 136 Tem} $200 Лет 5 320 TE cm? » 


4 ind in terms of 7t the circumference and the area of the base of a right circular cone 
whose height is 24 cm. » and the length of its drawer is 26 cm. « 20 TT em. +100 T em? » 


|. The opposite figure shows a net of a right cone A Aem M 
> use the given data to find its height ( л =22) 


Le 


« 12 em. » 


BB EE B 
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The opposite figure represents a right cone net form from В E: 
a circular sector whose area is 20 7U cm? » M 
the length of its are ACB =8 mcm. 
Find the height of the solid. 

« 3 cm. » 
The opposite figure represents a solid net. M 
Describe the resulting solid of the a 
folding process and find its height if B A 
MA = MB = 25 cm. » area of 
the circle N = 49 Jt cm? «24 em. » 
LL] The frozen milk is encapsulated (kept) on a right circular C 
cone by folding a piece of healthy - insulated paper in the form 
of circular sector the length of its radius is 12 cm. and its area is 
150 cm? , where the two radii of the circle AB , AC become in Brie 
contact. Find the height of the cone to the nearest one decimal. « H.3 em.» 


—— Find to the nearest tenth ; the total area of the right circular cone in which the 


diameter length of its base is 10 cm. and its height is 12 cm. « 282.7 сті» 


111 Find the volume of the right circular cone where the circumference of its base is 44 cm. 


and its height is 25 cm. « 1283.8 cm? 
In the opposite figure : 


A right circular cone in which m (Z AMB) = 30° 


» the radius length of the base = 5 cm. 


Calculate its lateral area and also the total area. —— А 


« 50 Л em? » 75 Л em? » 


A right circular cone ; the radius length of its base is 8 cm. and its lateral area = 96 7 em? 


Find to the nearest one decimal the volume of this cone. « 599.5 cm! » 
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-| In the opposite figure : ion 
А 5 B are two cups for drinking which of them has В пот ы if 
greater capacity ? i WwW = 
Find the difference between their capacities. i | 
« The capacity of B is the greater. » 22 JT em? » 
In the opposite figure : A 
If sin 0 = i запа the height of the cone = 12 cm. » 
Find the total area of the cone. 
hs. 
Men D oed 
«2167t em » 


L Civil engineering : 
The opposite figure shows a water tank in the shape of a right circular cone » 


i—6m—e| 


its volume = 32 TU m? and its height = 6 m. 


Find the radius length of its base and its total area. 


4m „(16+ үз) mm» 


22 Which is greater in volume ? 
A right circular cone in which the radius length of its base is 15 cm. and its height is 20 cm. 
or a regular quadrilateral pyramid whose height is 40 cm. and its base perimeter = 48 cm. 


A right circular cone » its height = h and its volume = 7t h? Prove that its lateral area 
equals the lateral area of a right circular cylinder which is common with the cone in 
the base and the height. 


Connecting to physics : 
A cylindrical shaped vessel contain water » a metal body in the form of a right cone › its 
height is 12 cm. and the length of its base radius is 2 cm. and is completely immersed in 
it raising the surface of the water in the vessel with the value 1 cm. 

Find the length of base diameter of the vessel. «Зет.» 


£] A cube made of wax " its edge length — 20 cm. it is melted and converted to a right 
circular cone of height 21 cm. Find the radius length of the base of the cone given that 12% 


GBB UNIT = 


from wax had been lost during melting and reforming. (x = 2) a 8Y5 em. » 
A container in the shape of a right cone of capacity 2.2 litre and its height = 21 cm. 
| Find the radius length of its base. ( = 2) «10 cm.» 


8 


8 
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[21| Ll A circular sector MAB ; ће radius length of its circle is 18 cm. and the measure of its 
Г 
central angle = 60° ; it is folded and their radii are connected to form greatest lateral area of 
a right circular cone. Find the volume of this cone. « 1673 em!» 


AMB is a quadrant of a circle of centre M and its radius length — 20 cm. It is converted to 
the surface of a right circular cone where M is its vertex such that MA coincide MB 
Find the radius length of the base of the cone also find its volume in Jt 


12515 


«5cm. s 


ABC is a right-angled triangle at B in which AB = 6 cm. » BC = 8 cm. 
Find the volume of the solid generated by turning A ABC a complete turn around : 
(1) BC (2) AC « 96 3t cm! » 76.8 Tem! » 


1 L2 The opposite figure shows a coordinate 
perpendicular plane. Calculate in terms of 7t the volume 
of solid generated when revolving triangle ABO one 


complete revolution around : 


(1) The X-axis (2) The y-axis « 12 Jt cubic units 5 16 Л cubic units » 


ABC is an isosceles triangle in which AB = AC = 10 cm. and BC = 12 cm. It turned around 
the base BC a complete turn. Calculate the volume of the generated solid. « 256 JU cm? » 


In the opposite figure : А 


Find the lateral area and the total area and 
the volume of the right circular cone. 

« 108 Zt cm? » 144 7T em? + 1444 2 Tem?» 
C] Marine navigation : 7 


The opposite figure shows a guide sign (Shamandora) 
(Buoy) to determine the waterway » and it is in the | 
form of two right cones have a common base. E 
Find the costs of its painting with a material which E 
resists erosion factor » note that each square metre of | 


its costs 300 pound. « 990 pounds » 


(Y : D/N efie Y / Gon) OW تطبیقات الرياضيات‎ UI 
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[28] CI Connecting with industry : 

A regular pentagon pyramid made of copper » the side length of its base = 10 cm. and its 

height = 42 cm. it is melted and converted to a right circular cone the radius length of its 

base = 15 cm. given that 10% of copper has been lost during melting and converting it. 

Find the height of the cone to the nearest one decimal. «93 cm.» 

& : 
E 


A right circular cone of volume 100 cm? Find its volume when : 


Critical thinking : 


(1) Its height is doubled. (2) The length of its radius is doubled. 
(3) Its height is doubled and the length of its radius is doubled. 


What you conclude ? Explain your answer. « 200 ст » 400 cm? „800 ст?» 


ЕЙ Choose the correct answer from those given : 

& (1) Ifthe volume of hemisphere with raduis (г) equals the volume of сопе with base 
raduis length (г) and height (h) , then <... 

()h-2r  (bhe2r  (ohe2r  (dhe4r А 

© (2) In the opposite figure : 

The volume of a right circular cone is 96 7t cm? 


and E - i » then its total surface area = --------- cm? 
€ B 
(a) 24 7t (b) 48 7t (c) 96 zt (d) 192 7 > 


© (3) The arc length of a circular sector that if it is folded it becomes a right circular cone 
whose volume is 49 Jt cm? and height 3 cm. equals ---------- ст. 

(а)2л (6) 47 (c) 87 (d) 14 7t 

$ (4) In the opposite figure : 

If a plane is drawn perpendicular to the cone axis and 


intersects it at midpoint of MN ; then 


" . The volume of the smaller сопе _ 
First : oe у.......... 
The volume of the greater cone 


(a) DE. 


B 
2 
OF @ + 
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The lateral area of the smaller cone 
Secondi: The lateral area of the greater cone 


1 2, 1 ahs 
@+ ) 4 ot « + 
(5) The ratio between the volume of a regular triangular pyramid and the volume of the 


greatest right circular cone can fit inside of the pyramid equals ---------- 

А s 3 dn 33 tà 13 313 
a 2m 9x 

& (6) The ratio between the volume of a regular triangular pyramid and the volume of the 


smallest right circular cone can contain it equals -+-+ 


@ aE ъз їз ©) 1 = 


(7) The volume of a right circular cone is (v). If its base radius length is increased 50 % 


QU 


and its height is increased 50 % and its volume after increase is (v) s then +--+ 


(а) ў = 150 Фу (Ы) V=225 Фу (с) ў = 337.5 Фү (d) У 245096 v 


а In the opposite figure : 
The equation of the straight line L, is 3 X — {зу + 6-0 and 
the equation of the straight line L, slax +y-2 үз = 0 


Find the volume of the body generated from turning 


A ABC a complete turn around X-axis. 


« 16. Л cube units » 


Find the volume of the solid generated by turning the shaded part a complete turn 
around AB as an axis of rotation in each of the following figures : 


uy + (2) c (3) 
4 
é Р ва. | 
E B Sem. A 
B 35cm. C 


« 1924 92262 , 7539.8 ст? » 


Exercise 


че 


Test yourself 


Choose the correct answer from the given ones : 
© (1) The centre of the circle in which its diameter is AB where A = (- 1 »3) > 


Bz(55-3)is 
(a) (4 +0) (b) (2 +0) (c) (- 6-6) (d) (0 4) 
© (2) The radius length of the circle whose equation X? + y? -4 Х+2у-4=0 
is length unit. 
(а)2 (b)4 (c) 3 (d) 9 
9 (3)The radius length of the circle whose equation (X + 2)? + у? +2у=0 
is eese length unit. 
(a) zero (b) 1 (с)2 (d) 4 
© (4)The diameter length of the circle :4Х?+4у?+ 16X-8y-16=0 
equals <=... length unit. 
(а) 3 (b) 6 (c) 12 (d) 24 
© (5) If the two straight lines y = — 6 » y = 8 are two tangents to the circle M » then its 
radius length = -......... length unit. 
(а) 1 (b) 2 (c) 7 (d) 14 
© (6) Ifthe straight line y = 2 touches the circle M whose center is (6 » 9) » then its diameter 
length = length unit. 
(a) 6 (b) 7 (c) 14 (d) 15 
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(7) The radius length of the circle (n + 3) X? + y? -4 y + (m-2) Xy + (n-n) X- 8-0 
is e length unit. 
(а)2 (b)4 (c) 6 (à) 22 

( 8 ) The area of the circle whose equation is (X — 5)? + (у+ 47 =7 equals ---------- square unit. 
(а) 3.57 (b) 7% (c) 1225 X (d) 497 

( 9 ) If the equation 2 X? + ay + b Xy - 5 = 0 represents a circle › 
then its area = <... square unit. 
(a) 50 osa зл «0512 

(10) The circumference of the circle whose equation X + y «2 X-2y -2-0 


1s 


| 
| 
^ length unit. 
(ал (b) 27t (c) 4 3t (d) 8 7t 
(11) Г] The circumference of the circle whose equation is X? + y? = 8 is === length units. 
| @8л (b) 64 7 () 227 () 42 x 
(12) If the two straight lines : X 2 — 3 » X = 4 touch the circle М, 
then its circumference = ---------- length units. where (x = 2) 
(a) 22 (b) 44 (c) 12 (d) 14 
x 
y 
-2 
diameter length = ---------- length unit. (Where is the zero matrix) 


(13) If(x y 8) 


= > then the obtained equation represents a circle with 


(a) 2 (b) 4 (c) 6 (d) 8 


(14) The equation : E 2 — 49 = 0 represents the equation of a circle with radius 
yi 


length ---------- length unit. 

(a) 49 (b) 14 (c) 9 (d) 7 
(15) Which of the following equations represent a circle ? 

(a) x?-y?4 x-y26 ()2х2+у2-Х+у=5 

(с) х2 +у2-Х=6 (d) X?^«y?-xy-6 


(16) If the equation : 2 X? + (a 1) y + 5 X -3 y = 7 represent a circle » then a = - 


(a) 1 (b) 2 (c)3 (4) 4 


9з 
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(17) I£ X? y 249 (cos Ө) X — 2 (sin Ө) y — 8 = 0 represent an equation of a circle » 
then r= ---------- length unit. 
(12 (232 ©3 @8 

(18) The center of the circle whose equation (X — 2)? + (y + 3)? = 16 is =-= 
(a) (2 53) (b) (2 ,-3) (c) (13 5 16) (d) (4 59) 

(19) The centre of the circle whose equation X? + y? —6 X +8 y =0 is the point =- 


(а) (3 ,– 4) (b) (4 5-3) (с) (7-3 ,4) (d) (-4 $3) 


(20) The centre of the circle whose equation 2 X? 42 y? + 12 X- 16y 20 is - 
(a) (3 »—4) (b) (- 6 8) (с) (-3 4) (d) (6 +- 8) 
(21) C3 The circle (X + 2)? + y? +2 y = 0 its centre is ће point -+ 
(a) (2,2) (25-1) (с)(2,-1) (9) (- 2 ,0) 
(22) Centre of the circle passes through the origin and the two points A (— 6 »0) 
»B (0 98) is ==. 
(a) (4 3-3) (Ы) (-555) (©) 655) (d) (-3 $4) 
(23) If any circle touches the two coordinate axes and it is drawn in the first quadrant » 
then its centre lies on the straight line <... 
(a)y=X (b) y=-X (c)y=X+1 (d)y=X-1 


(24) How many circles whose centre (3 »— 5) and touches one of the two axes ? 


(a) 1 (b) 2 (c)3 (d)4 
(25) The point (2 , 2) lies <... the circle whose equation X? + y? = 9 
(a) on (b) inside (c) outside (d) in the centre of 


(26) L] The point (2 ,0) lies on <=. 
(a) X-axis. (b) y-axis. 
(c) the straight line y = 2 X (d) the circle X? + y?- 9 
(27) > The point which lies on the circle : (X - 2) + y 2 = Tiger 
(а) 253) (Ы) (3 »-2) (c) (2,5) (d) (4,3) 
(28) The circle whose equation : (X —1)? + (y + 2) = 5 passes through the point ---.-----. 
(a) (0 +0) (b) 3 5-1) (с) (2 »-4) (d) All the previous. 
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(29) The circle C : (X + 3)? + (у – 3} = 9 is represented by the figure ------- 
Ў 


(c) (d) 
(30) The general form of the equation of a circle if its centre is (2 »— 1) and 
its radius length = 3 cm. is =. 
(а) X?-y?-4X42y-920 (b) X? +y?-4X+2y-4=0 
(с) Х2+у2+2 Х-у+3=0 (d) х2 +у2+2 Х-у+9=0 
(31) The equation of the circle whose centre (4 3) and touches X-axis is зет 
(a) (X 3) + (y - 4 = 16 (b) (x-4)? + (у– 3) 29 
(с) (X 33 + (y + 4) =9 (d) (Х + 3) + (у - 4 2 16 
(32) The equation of the circle whose centre (— 4 » 4) and touches the two coordinate 
axes iS eere 
(a) Х2+у2+8 Х-8у+16=0 (b х2 +у2=16 
(с) Х2+у2-8 Х+8у+16=0 (d) Х2+у2=8 
(33) C2 The equation of the circle which is the image of ће circle X? + y? — 12 Х+6у+20=0 
by translation (X + 2 »y — 2) is «++ 
(а) (Х + 8? + (y + 5) 225 (b) (Х-8)? + (y + 5? = 25 
(с) (X- 8 + (y - 53 225 (d) (X 5? + (y- 83 225 
(34) The equation of the circle whose centre (— 4 » 3) and passes through the origin point 


is 


(а) (X 4? + (y-3) =5 (b) (X - 4? + (y +3)? = 25 

(с) (X +4)? + (y - 3? = 625 (d) (Х +4)? + (y - 3? = 25 
(35) The equation of the circle whose centre (1 » 2) and touches the line : 

3X+4y+9=0 is e 

(a) Х2+у2-2 Х-4у= 16 (6) х2 +у2+2 Х+4у-11=0 

(с) Х2+у2+2 Х+4у-16=0 (d) X^«y'-2X-4ys1l 


= 


2 
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$ (36) The circle equation whose centre lies on the straight line y = i X and touches 
X-axis could be ---------- 
(a) (X-2) + (у– 1)2=4 (b (X — 4 + (у - 2? = 16 
(с) (X - 2) + (y - 4 = 16 (d) (X 4 + (y -2* 24 


(37) The equation of the circle which concentric with the circle whose equation 
х?+у2-6х+2 y — 6 = 0 and passes through the point (-3 , 4) is ---------- 
(a) C 32 + у? = 16 (b) (X 23 + (у + 1)? = 25 
(с) (X-3 + (y + 1? = 16 (d) (X-3)? + (y 1? = 61 

(38) In the following equations : The circle whose centre lies on the y-axis and does not 
intersect the X-axis is ---------- 
(a) X^ «(y - 1! =4 (b) X? (y - 5) 225 
(с) х? +y +5 =9 (d) (X 5)” + y? 2 16 


(39) The equation of circle whose centre (— 4 ›— 3) and its surface area is 25 Л cm? 


(a) X? y -8 X 6y -25 =0 (b) х2+у2+8 X + 6y=0 
(с) X? y! + 4 x + 3y «2520 (d) xX? + y? + 8 X -6y20 

(40) ABCD is a rectangle in which A= (-154) ,В = (758) C2 (9 54) SD (050) 5 
then the equation of the circumcircle of the rectangle is .......... 


> و و 


(а) (X — 4)? + (y - 4? = 25 (b) (X -4? + (y -4? = 16 
(c) (X + 4 + (y + 4 = 25 (d) (X — 4)? + (y + 4? = 16 
© (41) The geometrical centre of square ABCD is the origin and its side length is 243 


> then the equation of the circle that touches its sides is <= 
(a) x?^«y?23 (b) X? +y? = 12 

2 2 
(с)х?+у?=6 @(х-Үз) + (у-үз) =з 


(42) The equation of the circle passes through the vertices of a regular hexagon that has 


$e 


area 643 ст? and the centre of the circle is the origin is --------- 


(а) х2+у2=2  (ox?«y!e4 (сух?+у?=9 (d) X? « y? 2 16 
(43) The circle whose equation is (X — a)? + (y — b)? = a? where (a # b) =- 
(a) touches X-axis. (b) touches y-axis. 


(c) touches the two coordinates axes. (d) does not touch any of the two axes. 


|8] ——— 
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(44) If y-axis is a tangent to the circle X + y + 4 X + m y + 4 =0 , then m = +- 
(а)4 ()-4 (90 =й 


(45) If the circle whose equation X? + y?— 6 X + 8 y + с = 0 touches X-axis » 


then ¢ = ssm 
(a)-9 (b) 9 (c) 6 (d)-6 

(46) If X-axis touches the circle X? + y? +m X+ 4y +7-3m =0 ,then m = <... 
(a) 2 or 14 (b)-20r-14 (е) 20г- 14 (d) —2 or 14 

(47) If the straight line 3 X — 4 y — 12 = 0 touches the circle (X + 3) + (y-1)?=r?, 
then the circumference of the circle = ---------- length unit (in terms of 7t) 
(a) 5 (b) 10 7t (c) 15 7t (d) 20 7t 

(48) If the straight line y = m X touches the circle (X - 2) + (y -6 = 4 > then m = = 
@ d (2 (osé @ 4 

(49) The straight line y 25-2 X +--+ the circle whose equation : 


х?+у?-8Х-4у+15=0 
(a) touch (b) intersect (c) outside (d) passes the centre 
(50) The two circles c, : (X +2)? + (y- 1? 24 C4: (X- 5 + (y =3) =9 eee 
(a) distant. (b) touching externally. 
(c) touching internally. (d) intersecting. 
(51) The two circles C, : (X2? 2 1- y? C: X?« y? -2 x -8y - 19 = 0 are =e 
(a) intersecting. (b) touching internally. 
(c) distant. (d) touching externally. 
(52) If the straight line L : 3 X + 4 y + 9 = 0 touches the circle М: 
X?4y?-22 Х-4у-с= 0, then c =- 


(а) 15 (b) - 20 (c) 25 (d) – 25 

(53) The length of the tangent segment to the circle : X? + y? = 9 from the point (5 ›0) 
equals ---------- length unit. 
(a) 14 (b) 3 (c) 5 (d) 4 

(54) If AB is a tangent to the circle Х2+у2+6 Х-8у+ 15 =0 at the point A (- 2 » 1) > 
then the equation of AB is - 


(а) Х-3у+5=0 (b)X-3y=5 (c)3X-y-5=0 (d)3y-xX+5=0 


Өт: A) esf (تارین)/۲‎ CW تطبیقات الریاضیات‎ pale] 
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(55) If X-axis intersects the circle whose equation X? + y ? = 49 at the two points A and B 
s then AB = ---------- length unit. 


(a) 49 (b) 7 (c) 2 (d) 14 
(56) The intersection point of the circle (X — 2)? + y? = 16 with the X-axis is - 
(a) (6 0) »(-2 +0) (b) (-6 0) (2,0) 
(c) (4 0) »(- 4 50) (d) (2 +0) :(-2 +0) 
(57) If the line y = 2 intersects the circle whose equation (X — 3) *-(y- 2)? = 25 at the 
two points A and B » then AB = +++- length unit. 
«13 (b)7 (с)8 (d) 10 


(58) If the straight line : y -2 X + 5 = 0 cuts the circle X? +у2-4 X- 8 y =0 at the two 
points A and B ; then the distance between the centre and the chord АВЕ: 
(3 (4 (5 «y 5 

(59) A circle » its centre М = (5 » 4) and its radius length = 5 length units and it intersects 
X-axis at the two points A and B › then the area of A MAB = -+++ square units. 
(a) 6 (b) 9 (c) 12 (d) 18 

(60) If the straight line AB is the axis of symmetry of the circle whose equation : 
х2+у2=к2 sand А ; В Є ће circle where A = (— 2 s 5)  ћепВ = e 
(а) (2 5-5) (b) (2 »5) (c) (0 +0) (d) (5 »-2) 

(61) Area of the square whose vertices lie on the circle : X? + y? -4 X + 6y +4 =0 
is < square units. 

(а) 6 (b) 9 (c) 12 (d) 18 

(62) If a circle with radius length 4 cm. and it passes through the vertices of a regular 

hexagon : then the area of the hexagon = --------- ст: 


(813 (5 163 (c) 16 (à) 244[3 


(63) In the opposite figure : 
Tf OB = 5 length unit 
> then the equation of the circle M is - 


(а) (X-2) + (y- 5 225 
(b) (X-2)? + (y- 53 =4 
(с) (Х— 5)? + (y -2) 225 
(9) (X- 5)” + (y-2) 24 


» Exercise 9 @ 
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® (64) The equation of the circle that touches the straight lines X24 » X 2-2 > 


y = 0 could be -......... 

(a) (Х + 2) + (y - 4 = 36 

(b) (X- D? + (y - 3 = 36 

(с) (X- 1) + (y +3)? 29 

(d) (X + 1? + (y + 32 29 
(65) In the opposite figure : 

If the equation of the circle is 


(x-2) + (у – 3)? = 25 


ə then AB = length unit. 
(а) 8 (b) 4 
(c) 6 (d) 5 


© (66)In the opposite figure : 
If the equation of the circle M is 
(х- 3) + (y +2 225, 


ABisa tangent to the circle M at A where 


B = (-2 » 10) » then AB=-- length unit. 
(a) 13 (b) | 194 (c) 12 


* (67) Which of the following circle equations does 


represent the circle in the opposite figure ? 
(a) (X - 3 + (y + 2? = 16 
(b) (X + 2)? + (y -3? 216 


(с) (X + 2 + (у - 3) = 4 


| (d) (X +2)? + (y- 33 29 


В(-2,10) 


(d) 5 


(68) If M is a circle where its circumference = 10 7t length unit » intersects X-axis at the 


two points А (2 »0) » B (8 »0) » then the equation of the circle M could be <... 


(a) (Х + 5)? + (y +4)? 225 (b) (х 5) + (y- 4 225 
(с) (X- 5? + (y-4 =9 (d) (X—5) + (y - 4)? = 36 
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(69) In the opposite figure : 


If the equation of the circle M 
isX?^«y? -6X«4y-12-20 


„ MB 1 the straight line L where 

the equation of L is A 
3Х-4у+23=0,АЄМВ E L 
> then the length of AB = -+-+ length unit. 

(3)3 (b) 4 (с) 5 (d) 2.5 


& (70) The opposite figure represents a disc of a machine. 

It is required to make another one like it » if the cost of one 
square unit from the surface of the disc is 5 pounds and the 
equation of the smaller disc is X Zy y = 4 the length of the 


diameter of the greater circle is 10 length units » then the cost of 
the disc = ---------- pounds. 

(a) 440 (b) 660 (c) 220 (d) 330 
& (71) The opposite figure represents two gears in a machine 

» their centres are M and N › MN // the y-axis. x 
If the radius of the smaller gear — i the radius 

of the greater gear » then the equation of the smaller gear is 


(а) (X-3) + (y- 1? 29 
(b) (X -3? «(y- 7? 21 


= ډه مه « س نه = o‏ 


(с) X?^«y? -6x-14y +58 =0 


y 


(9) (x-1? + (y-1) =1 


Essay questions 


Find the equation of the circle whose centre is (M) and its radius length (r) unit in 
each of the following cases : 

(DEOM=(2:3) » r=5 | (22M=(;0) » r=3 

(3) (QM=@.-1) » r=243 (@) CQM=(4,-3) > r=3 


= 
e 
о 
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e 


a Write the general form of the equation of the circle if : 


(1) CE Its centre M (~2 » 3) and its diameter length equals 8 length unit. 

( 2) C Its centre M (5 »— 12) and it passes through the origin point. 

(3 ) @ Its centre M (7 »— 5) and passes through the point A = (3 » 2) 

(4)tH AB is a diameter in the circle where A = (6 »— 4) and B = (0 »2) 

( 5 ) Its centre is the point (- 3 »— 2) and touches X-axis. 

( 6 ) Its centre is the point (3 » 0) and touches y-axis. 

( 7 ) Its centre is the point (5 » — 5) and touches the two coordinate axes. 

( 8 ) It passes through the two points А = (6 » 2) » B = (0 »— 1) and the two tangents to 
the circle at A and B are parallel. 

( 9 ) Its centre lies on X-axis and it passes through the two points (2 »0) » (8 »0) 


(10) Its radius length = 6 length units and it touches the two axes given that the circle lies 
in the fourth quadrant. 


Find the coordinates of the centre , also find the radius length for each of 


the following circles : 


(1) х2+у2-8=0 (2) E (x + 3? + (y-5) = 49 
(3) GQ (X4? +у2=9 (4) EB X? + (y - 7? 224 
(5) EQ x? +y?-4x+6y-12=0 (6 EA х?+у?-8х=12 


Show which two circles in the following are congruent and why ? 
(DEB х2 +у2-4Х+8у=0 > Х2+у2+12у+16=0 
(2) х2 +у2+14у=1 > х?+у?+10Х-25=0 
(3)ГЦ x? +y?-2x4+4y-3=0  , х?+у?+6Х-11=0 


EL] The opposite figure shows the two circles C, and С, 


Prove that the two circles are congruent G ] 

» then find the equation of each of them. | ] 

If the circle C, is the image of the circle C, xc | È » | - х 
by translation (—4 ›3) Г] 


Find the equation of the circle С; 


UNIT 
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Show with reasons which of the following equations represents a circle and which of 


them does not represent a circle : 


(1) х2+ Ху+у2=25 | 0) 0х? +у?+8х-16у-1=0 
(3) 2 х2+2у2+6х-5у=0 | (4) 12х2+2у2+3у-8=0 
(5) (Х+у)2-3 Х+6бу-4=0 (6) х2 +у2+ Х+2у+7=0 

(7) х2+у2+2Х-4у+5=0 (8) Cc 1х2 + Ту?+х-8=0 


(9) х2+ Х=у?2+у+7 


М and M, are the two centers of two circles where M,=(2 5-1) >M,=(-1 53) 


Find the equation of each circle given that each of them passes through the centre of the other. 


Prove that the two circles: X + y7-2X+6y+1=054X74+4y?-8X+24y+15=0 


are concentric and find the radius length of each of them. «3 52.5 length unit » 


L- Show which of the following points belongs to the circle C whose equation : 
(X — 6)? + (у + 1)? = 25 » then determine the position of each of the other points with 
respect to the circle C where A (9 33) »B (7 55) 5C (3 +3) 5D (2 »—3) 


A circle of centre (2 »— 1) passes through the point A = (— 1 » 3). Show the positions of 
the following points with respect to the circle M: В = (2 »4) »>C=(-3 51) »D=(1 »2) 


Determine the position of the straight line with respect to the circle (X + 32+ (y- а) =9 
If the equation of the straight line is : 
(DL, :3X-4y+5=0 (2)L,:6X-8y+23=0 (3)L,:3X-4y+10=0 


Determine the position of the circle C, : (X — 5) + (у + 2) 24 with respect to the circle 
(04 7 + (y-3) 21 


С Are the two circles C, : X? y? - 10 X -8y & 1620 


and C, : x^ y 2+14х+10 y - 26 = 0 touching externally ? Explain your answer. 


If the two circles Сү: (X +2)? + (y + 11) =k » C, : (X-3) + (y - 1? = 16 are touching. 
Find the value of k « 81 or 289 » 
Prove that the two circles: X?« y? -6X-4y 41220 , Х?+у?+2Х-4у-4=0 


touch each other and find the coordinates of the point of tangency » then find the circle equation 


whose centre is the point of tangency and passes through the center of the second circle. 


» Exercise 9 @ 
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[O Write the equation of the unit circle and if ће point (2 a cos Ө » 2 a sin Ө) belongs to this 
circle. Find the real values of a (i.e. a ER) 


Find the value of Є В which makes each of the following represents an equation 


of circle : 

(1) x? +y?-2x-4y-h+2=0 (2) x?«y?«4x-6y-n «420 
(3x?«y?-4hx-2hy«10(h-1)20 | (4) X+y?+6X+8y +h” -3h4 1520 
(5) x? +y74+2hx-6hy-2h?+ 12h-3=0 


[18] Find the value of a in the equation : 
X7 +у2-2 Х+4у+2а- 3 =0 in each of the following cases : 


(1) The equation represents a circle. 

(2) The equation represents a circle passing through the origin point. 

(3) The equation represents a circle touching X-axis. 

(4) The equation represents a circle touching y-axis. 

(5) The equation represents a circle touching the straight line : 3 X + 4 y + 15 =0 


(6) The equation represents a circle of diameter length 14 length unit. 


a) Write the general form of the equation of a circle if : 

| (1) C3 Its centre M (5 » 4) and touches the straight line X = 2 

( 2 ) Its centre M (5 » 3) and touches the straight line passing through the two points 
(3,7),(—1›3) 

( 3) CÛ] Its centre M lies in the first quadrant and its radius length = 3 length unit 
and the two straight lines X = 1 » y = 2 are tangents to it. 


( 4 ) Its radius length = 5 length unit and touches X-axis at the point (4 » 0) 

( 5 ) Its radius length = 35 unit and touches y-axis at the point (0 »— 4) 

( 6 ) Touches the two coordinate axes and passes through the point (- 2 »— 4) 

( 7 ) Touches X-axis at the point (— 3 » 0) and touches also y-axis 

( 8 ) Touches X-axis at the point (— 2 » 0) and intercepts from the positive part of y-axis 
a chord of length 43 length unit. 

( 9 ) Touches y-axis at the point (0 » — 1) and intercepts from the negative part of X-axis 
a chord of length 41/6 length unit. 


= 
e 
e 
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(10) Touches the X-axis and passes through the two points (2 » 1) :(- 5 ,2) 

(11) Touches y-axis and passes through the two points (- 4 »2) »(- 1 »2) 

(12) Its centre lies on X-axis and passes through the two points A (1 ,3) »B (2 »—4) 

(13) Passes through the origin point and intercepts from the two positive parts of 
the X-axis and y-axis two parts of lengths 12 » 16 length units respectively. 

(14) Its centre lies on the straight line : y — X = 1 and passes through the two points 
A=(-2>4) › B=(6>8) 

(15) Its radius length =/85 length unit and passes through the two points 
Az(-152) › Bz(354) 


(16) Its diameter АВ where A and B are the points of intersection between the circle 
x? ey?42 X 4y 20 and X-axis. 


Find the area of the equilateral triangle which its circumcircle is : 
7313 
16 


х?+у?+Хх-4у-2=0 « 


square units » 


(4) Find to the nearest cm? the surface area of a regular pentagon. If the circle : 


xa y *6X-12y- 5 = 0 passes through its vertices knowing that each unit in the 


coordinate plane represents 5 cm. «2378 cm?» 


Find the surface area of the regular hexagon which its circumcircle is : 


X?^4y!-10X46y42520 " TER 
Find the surface area of a regular polygon of 12 sides and the circle : 
x?«y?-16-0 passes through its vertices. « 48 square units » 


Find the equation of the circle whose radius length — 5 length unit and the equations of 
two straight lines carrying two diameters in it аге: 3 X + y 220.4 X-y—- 16-20 
»then prove that the point (5 »— 4) belongs to the circle. 


Find the equation of the circle whose radius length equals the radius length of the circle : 


X? 4 y? -2 X cos 0-2 y sin 0-8 =0 
and the equations of two straight lines carrying two diameters in it are 


X+y=0 » r2(0155) k(1 52) 


= 
о 
5 
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е 
"e Find the equation of the circle which passes through the two points of intersection of the 
two circles X? + y? — 10 X 2 0 and X? + y? 2 X — 12 = 0 and whose center 


(1) The origin (2) The point (2 » 0) 


Prove that the points: А = (05-1) » Bz(-150) » C=(—9;0) lie on circle whose 


0 
n centre is M = (— 5 »— 5) » then find the equation of this circle. 
І 

© 
E) 

Ф 


If the points: A= (35-2) » В = (3,8) » Cz (– 1 ,0) belong to one circles 
prove that AB is a diameter in it » then write the general form of its equation. 


Prove that the triangle whose vertices are А (8,0) » B (0,6) » C (0 »0) is right-angled 


» then find the equation of the circle which passes through its vertices. 


Prove that the points: А = (2,0) » Bz(450) » C= (1 2373) are the vertices of 
the equilateral triangle ABC ; then find the equation of the circumcircle of AABC 


Find the equation of the circle which passes through the points : A= (2 »— 1) > 


Bz(-250) » Cz (0 »—9) and determine its centre and its radius length. 


Prove that the quadrilateral ABCD is cyclic. 


EB itA- 650) » В=(0,9) › С=(0,1) » De (C152) 


Find the general form of the equation of the circle M in each of the following figures : 


(1) The circle passes (2) The circle touches the | (3) The centre of the circle 
through the origin point two coordinate axes at lies on y-axis and the 
and passes through A and B and the length circle intersects y-axis 
the two points A and B of MO = 242 at A and B 


x 
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(4) The straight line whose 
equation is X-3 y =0 
passes through the centre 
of the circle and the 


origin point 


(5) Thecircletouches X-axis 
at A and intersects y-axis 
at B and C 


C(0.12) 


(6) The straight line L : 
2X-3yz 1 passes 
through the centre of the 
circle and the two straight 
lines y = 5 sy =—3 аге 
tangents to the circle. 


(7) The straight line L 
touches the circle at 
А (6 +k) and makes 
an angle of measure 
30? with the positive 
direction of y-axis 
and the circle touches 
X-axis also 


(8) The circle touches 
X-axis at B and touches 
the straight line 
Xz2atC 


< 


х=? 


(9) The circle touches 
y-axis at the point 
(0 » 4) and the straight 
line L passes through 
the centre of the circle 
and the two points 
А (0 »2) and B (- 1 50) 


(10) The two coordinate 
axes touch the circle 
M at A and B. If the 
straight line 
4X+3y-12=0is 
a tangent to the circle 
MatC 


у, 


(11) The straight line L 
touches the circle at 
А (2 » 3) and intersects 
X-axis at B (- 2 $0) 


(12) ABC is an equilateral 
triangle its sides touch 
the circle M , В = (6 50) 


B(6:0) 


» Exercise 9 @ 
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ED In the opposite figure : 
If OA L AB »A(8 ,4) 
Find the equation of 


the circle which passes through 


the points A » B and O 


[1 | Choose the correct answer from those givens : 

© (1) The equation : (K-2) X? + (2 -K) y? -k X + 3K Y -25 20 e 

(a) represents a circle when k = 2 

(b) represents a circle when k # 2 

(c) represents a circle when k ER 

(d) does not represent a circle whatever the value of k. 

« (2) The height of a right circular cone is 6 length units and the equation of its circular 
base is X? + у? = 64 іп ће X y — plane , then the volume of the сопе = =- 


cubic units. 


(a) 96 t (b) Hox (c) 128 t (d) 8 x 

& (3) The least distance between the y-axis and a point on the circle whose equation : 
(x- 7) + (y - 5 216 is -......... length units. 
(a) 11 (b)3 (c) 5 (97 


o (4)Number of circles touch the coordinate axes and their centres lie оп the circle : 


X? + y! = 25 equals <... 
(a) zero (b)1 (с)2 
$ (5) In the opposite figure : 


The equation of the circle is ---------- 
(а) x?» y? =4 

(b) x?«y?- 16 

(c) x? + y = 64 

(d) x? y? = 100 


2 2 € Remember Understand ФАрріу ə Higher Order Thinking Skills 
* (6)In the opposite figure : 

The equation of the circle is ---------- 
(a) ) + 4(” + (у + 1? = 65 

(b) (X- 6 + (y- 27 = 64 


(с) X-4^ «(y- 1? = 65 


(d) (х4)? + (y - 2? = 64 


(T) IFO is the origin , OA and OB are two tangents to the circle X? y? — 10 X +4 y £620 


» then the centre of ће circumcircle of A AOB is --------.. 
7 5 7 5 
e(1:)  e(i-) e(l) e() 
(8) The length of the common chord of the two circles x?4 y -10X-10y=0 
and X? + y? + 6 X + 2 y - 40 = 0 equals з length unit. 
(а) 52 (b) 10 (c) 12 (d) 102 


| 

| In the opposite figure : 
If each of the two circles M and N 
touches the two coordinate 
axes and the equation of 5 
the line of centres MN is : y=2X+1 


Find the equation of each of the two 


circles M and N d 


In the opposite figure : 
A semicircle » its centre N lies on y-axis 
and touches a circle M at C and the 


circle M touches X-axis at A where 


A=(8 ,0)IFB = (0,16) 


Find the general form of the equation of the circle M 


» Exercise 9 З 
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IN Life applications 


C Town designing : 

In the drawing for one of the cities in a perpendicular coordinate axes plane » where each 
unit in it represents 5 metres. It is found that the circle Xa y 6X 8y+11=0 
represents олы of its squares. Find to the nearest squared metre the area of the 


square (л = 22) « 1100 т» 


C] Marine navigation : A radar is located in the position A (7 »— 9) and cover a circular 
region. The length of its radius equals 30 length unit. Write the equation of the circle that 
determine the radar range in the coordinates plane. Can the radar observe a ship in the 
position B (25 ;— 30) ? Explain your answer. 


CA Architectural design : 


An architect designs a building in the form of a regular octagon. Its vertices passes by 
a circle X? + y? - 4 X + 12 y — 60 = 0 Calculate the area of the building to the nearest 


squared unit. « 2004/2. square units » 


CQ Industry : 

The opposite figure shows a pulley A in 
a machine touching the two coordinate 
axes » it rotates by a wire passing on 

a small pulley B which the equation of 
its circle is : X + y? + 14 X + 45 =0 
Find : 


(1) The equation of the circle of the pulley A given that its radius length — 5 units. 


(2) The distance between the two centres of the two pullies if the plane unit 
represents 6 cm. «78 cm.» 


C Industry : 

The opposite figure shows two gears in 

a machine such that their centres lie on a straight 
line parallel to y-axis and the maximum distance 
between their edges is 10 units. 

Find the equation of the circle of the small gear 


given that the equation of the great gear is : 
х?+у?-10Х-Ву+32=0 
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Accumulative Quizzes on Statics 


Total mark 


| Quiz | on lesson 1 – unit 1 


Answer the following questions : 


| First question 4marks 1 mark for each item | 


Choose the correct answer from those given : 


— A A = ۸ ۸ 
(1) F,22i*3j » Еу= i+ j where F, »F, are measured in newton then the 


magnitude of their resultant --- 


(a) 2 (5 45 (с) {1з (d) 5 


( 2.) Two forces are equal act at a point and the measure of the angle between them is i 


- newton. 


and their resultant is 3 newton + then the magnitude of each is <... newton. 


(a) 3 (b) 73 (c) 3 (d) 343 


(3) The resultant of two forces acting at a point is maximum when the included angle 


between them is equal to «=... 


(a) zero (b) 60° (c) 120° (d) 180° 

(4) The magnitude of the resultant of two forces 3 » 5 newton and the measure of their 
included angle is 60° equals зе newton. 
(a) 2 (b) 6 (c)7 (d) 8 


Second question ОЛИ 
The magnitude of two forces are F » 4 newton acting at a point » and the measure of the 


angle between them is 120° , the magnitude of their resultant equals 413 newton >» find 


the magnitude of F and the angle measure between their resultant and the force F 


| Third question 3 marks 
The magnitude of two forces are 4 » F newton acting at a point » and the measure of the 


angle between them is 120° , their resultant is perpendicular on the first force. Find the 
value of F 


» Statics 


Total mark 


EHE) ee 


Answer the following questions : 


First question 4 marks 1 mark for each item 


Choose the correct answer from those given : 


( 1) Two forces of magnitude 3 F and 2 F intersecting at a point and their resultant is 5 F » 
then the measure of the angle between them is --------------- 
(a) zero? (b) 60* (c) 20° (d) 180* 

( 2) As resolving the force R into two forces Е, and F, making with R two angles of 
measure Ө, and Ө, on both sides of R respectively » then the magnitude of E- serre 


R sin Ө, R sin Ө, К sin (0, + 6.) 


R sin Ө, © 
sin (0, -8,) sin (0, + 8,) sin 8, 


(a) sin, +0) (b) 


( 3) Two forces of equal magnitudes 5 inclosing between them an angle of measure 90° 


If the magnitude of their resultant is 8 N »then the value of each force measured in 


newton 18 reassess 
(a) 242 (b)4 (0) 412 (d) 8 
(4) In the given figure : р, 
FQ mee EO 
(a) 12 cos 75? (b) 12 cos 45° . 
(c) 6 sec 45? (d) 6 esc 75° A " 


in 


Two forces of magnitudes 4 » Е newton act at a point and the measure of their included 
angle is 135? Given that their resultant makes angle 45° with the force Е » find F and the 


magnitude of their resultant. 


Tu 


Resolve a force 100 newton in two directions the first inclines by 60? to the force and the 


other by 30? in the other side of the given force. 


[ 7) 


Accumulative quizzes 


Total mark 
Quiz 


Answer the following questions : 


| First question + J 1 mark for each item 


Choose the correct answer from those given : 


(1) A body of weight (W) is placed on an inclined plane makes angle of measure 0 to 


the horizontal then the component of its weight in direction of line of greatest slope 


equals - 
(а) W cos Ө (b) W sin (c) W tan (d) W 
(2 ) Two perpendicular forces of magnitude 12 newton › 5 newton act at a point » then the 
magnitude of their resultant = =- newton. 
(a) 17 (b) 7 (c) 13 (d) 14 


(3) Given: F; 231-2] , F;-a 1-7 › F;-4 1— b T and their resultant 


R=6 1-4 ,thena+b= ea 
(a) 2 (6) -2 (c) zero (d)-1 
m ^ ER ^ ^ > А т 
(4) бїуеп:Еү=51 , F,-7 1-5] > Ris their resultant then |R |= 


(05+174 (Ы) 49 (с) 13 «2-45 


Three coplanar forces of magnitudes 85 » 75 » 50*[2 kg.wt. act at a point + the first acts 
towards East » the second towards 30? West of the North and the third towards West South. 
Find the magnitude of their resultant. 


Third question 3 mark: 


Two forces act at a point » the maximum value of their resultant is 32 kg.wt. and the 
minimum value of their resultant is 12 kg.wt. Find the magnitude of each force then find 


the magnitude of their resultant when the angle between the two forces = 60° 


»Statics — 


Total mark 


Answer the following questions : 


Choose the correct answer from those given : 


(1) Three equal forces in magnitudes act at a point and the forces are in equilibrium 


» then the measure of the angle between any two forces = s=- 


(a) 60° (b) 90° (c) 120° (d) 150* 

(2) The maximum and minimum value respectively of the resultant of the two forces of 
magnitudes 8 » 13 newton are --------------- newton. 
(а) 1358 (b) 13,5 (с) 21 58 (9) 21 55 

(3) Two forces act at a point of magnitudes 5 » 3 newton and the measure of the angle 
between them is 60° then the magnitude of their resultant (R) equals -+++ newton. 
(a)2 (b)7 (c)8 (4) 5 


(4) Two forces of equal magnitudes , the magnitude of their resultant is 3 newton and 


the measure of the angle between them is z= » then the magnitude of each -++ 


newton. 
(13 (b)3 DE (9 зүз 


Second question 


А body of weight 300 gm.wt. is placed on a smooth plane inclined to the horizontal with 
an angle whose tangent equals -L The body is prevented from sliding by a force makes 
3 


үз 


with the line of the greatest slope an angle of measure 30° upwards. 


Find the magnitude of the force and the reaction of the plane. 
Third question 3 marks. 
IfF, = 51+ 3j , E- aie 6j > F,=- Mie b jare three coplanar forces meeting at 


a point and their resultant is R= (102 E 


эл) » then find the values of a and b 
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Accumulative quizzes 


Total mark 


| Quiz [5 till lesson 5 — unit 1 


Answer the following questions : 


First question 2 marks | 


The magnitudes of two forces F 2F newton act at a point and their resultant is 
perpendicular to the first force. Find the angle between the two forces and prove that the 


magnitude of their resultant equals F 


BLEND 2 marks | 
ا‎ 


The opposite figure represents the forces 16 » 16 P 
» 1242 newton which act in the square ABCD in 
the directions AB ; AD » CA respectively. Find @ GD 
the magnitude and direction of their resultant. 16) 
А 


m] 


A smooth sphere of radius length 30 cm. and of weight 10 gm.wt. rests on a vertical 
smooth wall. It is suspended by a string of length 30 cm. » one of its ends is attached to a 
point on the surface of the sphere and the other end is fixed at a point on the wall above 
the tangency point of the sphere and the wall. 


Find the magnitudes of the tension in the string and the reaction of the wall 


Fourth question ) 2 marks | 


Three coplanar forces of magnitudes 5,10, 4 7 newton act at a point » the measure 
of the angle between the first two forces equals 60° ; find the greatest and the smallest 


magnitude of their resultant. 


SECOND Accumulative Quizzes on 
Geometry and Measurement 


Total mark 


(Каш? | on lesson 1 — unit 2 


Answer the following questions : 


тее Laer cerium 
Choose the correct answer from those given : 
(1) All the following cases determine a plane except -+--+ 
(a) a straight line and a point not on it. (b) two different parallel straight lines. 
(c) two intersecting straight lines. (d) two skew straight lines. 


( 2) The number of planes which passes through 3 non-collinear points equals чс 


(а) 1 (b) 3 (c) 6 (d) infinite numbers. 
( 3) The skew lines -+ 

(a) never intersect. (b) are not perpendicular. 

(c) are not parallel. (d) are neither parallel nor intersecting. 


(4) In the opposite figure : 
The plane X f the plane Y f the plane ABC = ------------.-. 


(a) {А} (b) the straight line L A 
(c) AC (d) AB > y 


(5) IF AB // plane X 5 then AB N X =. 
(а) AB (b) AB (с) AB (d) Ø 


Second question | 5 marks 1 mark for each item 


By using the opposite figure state : 


( 1) Two parallel planes. 
( 2) Two intersecting planes. 


( 3) Two skew straight lines. 


(4) A straight line and a plane which are parallel. 
( 5 ) The intersection line of the plane ABBA with the plane ACD 


Accumulative quizzes 


Total mark 


Answer the following questions : 


Liteon ra DD SAN 


Choose the correct answer from those given : 


( 1) Which of the following nets does not make a regular quadrilateral pyramid when it folded ? 


2 РД 
(а) (b) (c) (d) 


( 2) The volume of a regular quadrilateral pyramid 12 cm? and its height 4 cm. then the 


length of its base side = + cm. 
(a)1 (b)2 (c)3 (d)4 
(3) A regular quadrilateral pyramid » the length of its base side is 10 cm. » and its lateral 


height is 13 cm. › then its volume in em? = ee 


(a) d x (10) x 13 ©) 4 x (10) x 12 
© 1 x (12) x 13 @ 4 х a3? x 10 
( 4) If the sum of edge lengths of a triangular regular faces pyramid equals 18 cm. 
» then its total area = -.............- cm? 
(a) mila (b) AE aae "TB 


Second question 


14marks for each item —J 
The side length of the base of regular quadrilateral pyramid is 20 cm. and its height 
is 10^[3 cm. 


Find : ( 1 ) The lateral area. ( 2) The volume of the pyramid. 


Third question 3 marks 


A regular hexagonal pyramid » the side length of its base = 12 cm. and its slant 
height = 101/3 cm. Find its total area. 


» Geometry & Measurement —— 


Total mark 


Answer the following questions : 


UIT 6e icin 


Choose the correct answer from those given : 


(1) The lateral area of a right cone whose base radius length is 6 cm. 
and its height = 8 cm. is =- cm? 
(a) 60 7t (b) 28 7t (c) 10 zt (d) 48 7t 

(2) A regular quadrilateral pyramid of base side length 10 cm. and its lateral height 13 cm. » 


its lateral area = 


(a) 260 cm? (b) 360 cm? (c) 130 cm? (d) 520 cm? 

(3) The number of planes passes through 3 collinear points is =+ 
(a) zero (b) 1 (c) 3 (d) infinite. 

(4) The volume of a regular quadrilateral pyramid whose base perimeter 36 cm. and its 
height 10 cm. equals че cm: 


(a) 810 (b) 180 (c) 360 (d) 270 


Second question 3 marks 


The base length of a regular quadrilateral pyramid is 18 cm. » its volume is 1296 cm? , 


Find its lateral height and its lateral area. 


Third question 3 marks 


Find the radius length of the base of right circular cone whose total area 616 Jt cm? and 


the length of its drawer is 30 cm. 


Accumulative quizzes 


Total mark 


[| Quiz 4 till lesson 4 — unit 2 = 


Answer the following questions : 


4 marks 1 mark for each item 


Choose the correct answer from those given : 


( 1) The centre of the circle : X? + y? — 6 X + 8 y = zero is the point - 


(a) G »- 4) (b) (4 »-3) (c)(-3 $4) (d)(-4 $3) 


( 2) The circumference of a circle whose equation : (X — 3)? +(у+ 2y = 25 equals vere 


(a)2 7t зл (c) 10 7t (d)25 7t 


( 3 ) The lateral area of a right cone whose base radius length 6 cm. and its height 8 cm. 


(a) 60 7t (b)28 7t (c)40 7t (d)48 7t 
(4) The point which lies on the circic : (X — 2y 4 y 13 


(a) (2 +3) (b) G »-2) (c) +5) (d)(4 $3) 


Second question ] 3 marks 
— 


Find the general form of the circle whose centre (— 2 » 5) and passes through (3 » 2) 


Third question Ї 3 marks 


The opposite figure represents the net of a solid where BC= 12 zt em. 


„АВ = 10 cm. s calculate : 
( 1) The total area of this solid. 


( 2) The volume of the solid. 
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To 


Contents of October 


Unit (1) - Lesson (1) : 
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forces meeting at a point. 
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Contents of November 


From: Statics : Equilibrium of rigid 


To 


body under the effect of two/ 
three forces meeting at a point. 


: Geometry : Total surface area 
of pyramid and cone. 


Monthly Tests of October 


олтен im 


E Choose the correct answer from the given ones : (6 marks) 


(1) Two forces of magnitudes 8 and 16 kg.wt. and the measure of their included angle 
is 120° If these two forces act at a body » then the direction of motion of the body 
makes an angle of measure +-+- with the smaller force. 

(a) 30* (b) 90* (c) 60* (d) 45° 

( 2) Two forces of equal magnitude and intersecting at a point. The measure of the 
angle between the two forces is 120° and the magnitude of each is 6 N. » then the 
magnitude of their resultant =з N. 

(a) 12 (b) 673 (c) 6 (à) 1243 

(3) F N. and K М. are the magnitudes of two forces where F > К If the smallest and the 
greatest value of their resultant are 5 » 9 newton respectively 
sthen 5 F-2K=- “N. 

(a) 53 (b) 31 (c) 49 (d)4 

( 4 ) A body of weight 20 N. is placed on a smooth inclined plane makes an angle of 
measure 30° with the horizontal » then the component of the weight in direction 
perpendicular to the plane = --------------- М 


(а) 10 (b) 20 (c) 10*[2 (d) 10*[3 


( 5 ) Forces of magnitudes 8 » 413 > 63 * 14 newton act at a point. The measure of the 
angle between the first and second force is 30° and between the second and third is 
120° and between the third and fourth is 90° in one cyclic order » then the magnitude 


of their resultant = ·-------------. 
(a) 4 (b) 6 (с)8 (4)7 
( 6 ) Two forces of magnitudes 3 › F newton and measure of the angle between them is im 
if their resultant is perpendicular to the first force » then F = v- newton. 
(а) 15 (b)3 (9342 (d)6 


E) Answer the following questions : 
( 1) A force of magnitude 18 newton acts in south direction. Find its two components in 
directions of 60? East of South and 30° West of South. (2 marks) 
( 2) Three coplanar forces of magnitudes 1,2 „үз newton act at М : their directions 
are МА , MB and MC respectively where m (4 AMB) = 60° sm (4 BMC) = 30° 
»m (Z AMC) = 90° Find the resultant. (2 marks) 


ь October 


one 


E Choose the correct answer from the given ones : (6 marks) 


( 1 ) The resultant of two forces 6 , 8 newton is 10 N. » then the measure of the angle 


between their directions = --------------- а 
(а)60 (b)90 (c)120 (d)150 
( 2) Two forces intersecting at a point » their magnitudes 7 and F newton and their 
resultant bisects the angle between them » then (F — 1) = e N. 
(a)8 (b)7 (c)6 


(3) In the opposite figure : 


The force К is resolved into two components F} and F, 


еп Fy = ares newton. 
(а) 12 cos 75° (b)12 cos 45° 
(c)6 csc 45° (d)6 csc 75° 


( 4 )In the opposite figure : 


If the resultant of the shown forces acts in direction 


of y-axis , then F = сс N. 
(а)2 (b)6 
8 (d)14 


( 5 ) The magnitudes of two forces are 5 and 10 newton and their resultant is perpendicular 
on the smaller force. If the measure of angle between the two forces is œ and their 
resultant is R » then сс 


(a)a= 60° , = 1013 м. (b)o.— 120° R= 10/3 N. 

(0 = 60° ,Ж= 53 N. (a= 120° R= 543 N. 
( 6 )In the opposite figure : 

A body of weihgt 260 gm.wt. and tan Ө = = > W, » W; are 

magnitudes of the two components in direction of the inclined ®) 


plane downward and perpendicular to the plane » then --- 


e 


(a) W, = 120 gm.wt. » W, = 50 gm.wt. (b)W, = 260 gm.wt. › W, = 65 gm.wt. 
(c)W, - №, = 70 gm.wt. (d)W, + W, = 340 gm.wt. 
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Monthly tests 


[2| Answer the following questions : 


Gem. 
(1) In the opposite figure : 


If the force of magnitude 40 N. is resolved 


Bem. 
© 


into two components F, and F, as shown in the figure. с 
Find the two component magnitudes F} » Е, (2 marks) 
(2) The magnitudes of three forces аге 10 » 20 » 30 newton acting at one point. The first 
acts due east » the second makes an angle of measure 30? west of the north and the 


third makes an angle of measure 60° south of the west. Find the magnitude and the 
direction of their resultant. 


(2 marks) 


SECOND Monthly Tests of Nove 


Total mark 
== 
(6 marks) 10 


[1] Choose the correct answer from the given ones : 


( 1 ) The radius length of the base of a right circular cone = 5 cm. and its total surface 


area = 90 7t cm? » then its volume = =+ em? 
(a) 105 7t (b)95 7t (c) 100 7t (d)120 7t 

( 2)In the opposite figure : ® Qv) 
If the body is in equilibrium under action of the shown forces 
sthen m (Z 0) = з= m 
(а) 30° (b) 60° 
(с) 45° (d) 15° 


(3 ) In the opposite figure : 
The volume of the regular quadrilateral pyramid in which 


the side length of its base = 18 cm. 


and the slant height = 15 cm. is «= cm? 
(a) 1296 (b) 1620 

18cm. 
(с) 540 (9) 1944 


( 4) Which of the following statements is not true ? 
(a) Any two points in the space have only one plane passing through them. 
(b) Any three non-collinear points in the space determine a plane. 
(c) The vertices of a triangle determine a plane. 
(d) Every two intersecting straight lines are contained in one plane. 
( 5 ) In the opposite figure : 
A body of weight 150 gm. wt. is in equilibrium by suspended 
by two perpendicular strings their lengths are 60 cm. » 45 cm. 
and the other ends are fixed at C and B on the same horizontal line 
ə then T, Ту gm.wt. 
(a) 120 (b)90 (c)60 (d)30 


Monthly tests 


( 6) In the opposite figure : 


The condition of equilibrium of the given 


forces is - 
(a) F = 10 newton. 
(b) F= 102 newton. 
(с) F= 52 newton. 


(d) the system can not be in equilibrium. 


Answer the following questions : 


(1) A regular quadrilateral pyramid , the side length of its base = 40 cm. » and its slant 


height is 25 cm. » find : (2 marks) 
(1) Height of the pyramid. ( 2 ) The lateral surface area. 
(3) The total surface area. (4) Its volume. 


(2) АВ is a uniform rod with length 60 cm. and weight 40 newton is connected to 
a hinge on the vertical wall at A. If the rod kept in equilibrium horizontally by a 
light string connected to the rod at B and with point C on the wall above A and at a 
distance 60 cm. from A. Find the tension in the string and magnitude of the reaction 
of the hinge at A. (2 marks) 


» November: 


еч 


a Choose the correct answer from the given ones : (6 marks) 


( 1)In the opposite figure : 
Particle A is kept in equilibrium under action А, 
of the three forces » as shown in the figure » 
where F is in equilibrium with two forces each of ® 
magnitude 8 N. and it makes with each an angle of 
measure 120° , then F = --------------- N. 

(a) zero (b) 8 (c) 16 (d) 8 sin 120° 


(2) Volume of a regular quadrilateral pyramid is 400 cm? and its height is 12 cm. 
» then its lateral surface area = + em? 
(a) 240 (b) 260 (c) 300 (d) 360 

(3 ) The total surface area of a right circular cone which its drawer length equal the 
diameter length of its base iS --------------- 
(4m (3x2? (с)злг (алг 


(4 ) Any three non-collinear points identify 


(a) 1 plane. (b) 2 planes. (c) 3 planes. (d) 4 planes. 

( 5) A body of weight (W) newton is placed on a smooth plane inclined with the horizontal 
at an angle of measure 30° and kept in equilibrium by a force of magnitude 
36 newton acts in the direction of the line of greatest slope of the plane upwards 
»then the magnitude of the weight = ------------- newton. 
(a) 36 (b) 7243 (072 (d) 3643 

(6 ) A body of weight 32 newton is suspended at the end of a string with length 10 cm. 
and the other end of the string is fixed at a point on a vertical wall and the body is 
pulled by horizontal force to make the body in equilibrium when it is at a distance 
б cm. from the wall ; then the magnitude of this force = --------------- newton. 


(a) 24 (b) 40 (c) 36 (d) 28 


Monthly tests 


[2 | Answer the following questions : 


(1) The area of base of a right circular cone is 36 Л cm? and the length of its drawer 
is 10 cm. » find its : 


(1) Lateral surface area. 

( 2 ) Total surface area. 

(3) Volume. (2 marks) 
(2) A weight of magnitude 200 gm.wt. is suspended by two strings of lengths 60 cm. 


and 80 cm. » from two points on the same horizontal line where the distance between 
them is 100 cm. Find the magnitude of tension in each string. (2 marks) 


School Book Examination 


Answer the following questions : 


Prpa. 
[1] Choose the correct answer from the given ones : пете, оге, у 
( 1) Two forces of magnitude 3 F , 2 F and ће Bre 
magnitude of their resultant is 5 Е , then the measure one test, 
of the angle enclosed between the two forces equals .......... —e 
(a) zero? (b) 60° (c) 20° (d) 180° 


(2) All of the following cases form a plane except .......... 
(а) a straight line and a point do not belong to it. 
(b) two different parallel straight lines. 
(c) two intersected straight lines. 
(d) two skew straight lines. 
(3) The point that lies on the circle (X - 2) + y? = 13 .......... 
(a) 253) (b) (3 »-2) (с) (2,5) (d) (4,3) 


(4) Two forces of magnitudes 5 › 3 newton and the measure of the angle enclosed 
between them is 60° , then the magnitude of their resultant R equals . 


(a) 2 (b) 7 (c) 8 (d) 5 


E (a) If the three coplanar forces F, 25143] » F,-ai46j » Ру=-141+Ь] 
act at a point and their resultant R- (10 25 i л) Find the values of a and b 


(b) A body of weight 300 gm.wt. is placed on a smooth plane inclined to the horizontal 
with an angle whose tangent equals — the body is prevented from sliding by a force 
3 


i 


form with the line of the greatest slope an angle of measure 30? upwards. Find the 
magnitude of the force and the reaction of the plane. 


E (a) Find the general form of the equation of a circle whose centre (2 »— 1) and the length 
of its radius is 3 cm. 


(b) A uniform smooth sphere of weight 10 gm.wt. and radius length 30 cm. is hanged from 
a point on its surface by a light string of length 30 cm. and the other end of the string is 
fixed in a point on a vertical smooth wall. Find in the case of equilibrium each of : 


(1) The tension in the string. ( 2) The reaction of the wall on the sphere. 


» Mathematics Applications — — 


E (a) A cube of wax with edge length 30 cm. transfer into a right circular cone of height 
45 cm. Find the length of the radius of the base of the cone: if 8 % of the wax loss 


during milting and transferring processes. 


(b) А uniform rod of length 100 cm. and weight 150 gm.wt. is suspended freely from its 
ends by two strings and the other ends of the strings are fixed in one point. If the lengths 


of the two strings are 80 cm. » 60 cm. » find the tension in the two strings. 


a (a) ABCDEF is a uniform hexagon : the forces of magnitudes 8 » CX EI »5 and 413 


newton act on AB , AC ; AD , AE respectively. Find the magnitude and the 


direction of their resultant. 


(b) AB is a uniform rod with length 40 cm. and weight 30 newton is attached with a 
vertical wall by a hinge at A » the rod is kept in equilibrium horizontally by a mean 
of a light string connected by its ends with the rod at B and with the vertical wall at 
the point C above A by 40 cm. Find the magnitude of the tension in the string and the 


reaction of the hinge at A 
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» Mathematics Applications 


El-Salam Educational Zone 
ath's Supe 


| First | Multiple choice questions 


Choose the correct answer from the given ones : S 


( 1) Two forces of magnitudes 4 Е , 5 F newton : their resultant 9 Е newton 


> then the measure of the angle included between them = -+++ 


(a) 0* (b) 90° (c) 180° (d) 120* 

( 2) Two perpendicular forces of magnitudes Е , 12 newton ; their resultant 13 newton 
o then F = eee N 
(a) 5 (b) 12 (c) 1 (d) zero 


(3 ) Two forces of magnitudes Е , F newton : their resultant Е newton » then the measure of 
the angle included between them = -.............. 
(a) 90° (b) 120° (c) 180° (d) zero? 

(4 ) Two forces of magnitude Е » 6 newton » then their resultant perpendicular to the first 


force » the measure of the angle included between them 120° 5 then Е = 


(а) 3 (b) 6 (o 62 (d) 12 
( 5) Two forces of magnitude 3 , 5 newton 5 then their resultant G------.-------- 
(a) [3 55] (b) ]3 »5[ (c) [2 8] (9) ]2 ,8[ 


(6 ) A body of weight W is placed on a smooth inclined plane with the horizontal by an angle 
of measure Ө » then its component in the direction of the line of greatest slope «<... 
(a) W sin Ө (b) W cos Ө (с) W tan Ө (d) W cot 0 

(7) A force of magnitude 12 newtons acts in direction 30° North of the East » then its 
component in the East direction = --------------- newton. 
(a) 6 (b 643 (c) 12 (d) 24 

(8) Some coplanar forces meeting at a point » and the sum of their components in the 
direction of X-axis equal 3 newton and the sum of their components in direction of y-axis 


equal 4 newton : then their resultant = ------------.-- newton. 
(a) 3 (b) 4 (с) 5 (d) 7 


School examinations 


( 9 ) Some coplanar forces act at a point » their resultant makes with positive direction of X-axis an 


angle of tangent i and the sum of components of these forces in direction of X-axis equal 


12 newton » then the sum of their component in direction of y-axis = -= newton 
(a) 9 (b) 12 (c) 16 (d) 20 
(10) Two equilibrium forces FQ = (4 »a) and B;- (b»-5)sthena4 bs -------------. 
(а) 1 (6) –1 (с) 9 (d)-9 
(11) In the opposite figure : (E) 
the forces are in equilibrium 
y MERE sini (9 
(a) 6 (b) 612 
(с) 542 (d) 12 © 
(12) In the opposite figure : 
T XT, 2 m 
(а) 6 


А 
(13) A sphere of weight 6 N attached 
by a string of length equal the radius 
length of the sphere » then the reaction в R 
of the wall 2 № 
(a) 243 (b) 6 
(с) 613 (d) 12 © 
(14) The two skew lines are --------------- 
(a) not intersecting. (b) not parallel. 
(c) not lie on one plane. (d) all the previous. 


(15) The least number of non-collinear points that determine a plane -+ 
(a) one. (b) two. (c) three. (d) four. 
(16) The base of the quadrilateral regular pyramid is a += 


(а) triangle. (b) square. (c) rectangle. (d) rhombus. 
(17) A triangular pyramid of reqular faces » its edge length 6 cm. » then its volume = +++: cm? 
(a) 36 (b) 216 (c) 21642 (a) 182 


(28) 


» Mathematics Applications 


(18) A right cone » its lateral area 18 7t cm? » its drawer length 6 cm. » then the length of 


radius of its base = -----.......... cm. 

(a) 3 (b) 6 (c)9 (d) 12 
(19) If the equation of a circle XF y = 36 , then its area = ст? 

(a) 36 (b) 6T (c) 12 7t (d) 36 7t 


(20) If the equation of a circle is X? + y *4X-6y- 10-0 » then its centre is -.............. 
(a) (4 »— 6) (b) 25-3) (с) C253) (d) 74 6) 


Essay questions 


Answer the following questions : 


A body of weight 12 newton is placed on an inclined plane with the horizonal by an angle 
of measure 30° ; if the body kept in equilibrium under the action of a horizontal force. 


Find the magnitude of this force and the normal reaction of the plane. 


A regular quadrilateral pyramid » the perimeter of its base — 40 cm. and its height 13 cm. 


find its volume. 


BEZ 


EE multiple choice questions 


Shoubra Edu: 
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Choose the correct answer from the given ones : 


( 1 ) Two forces of magnitudes 4 , 5 newton and the cosine of their included angle is rz 


»then the magnitude of their resultant — - newton. 

(a) 15 (b) 9 (c) 5 (d) 13 
(2) IfF= 3i-4j »then IFI moe force unit. 

(а)-1 (b) 5 (c) 7 (d) 25 


( 3) A force of magnitude 12 newton › acts in the direction of 30° north of west and is 
resolved into two perpendicualr directions ; then the magnitude of its component in 


the west direction = --------------- newton. 


(a) 6 (b) 12 (с) 1213 (4) 613 


School examinations 


( 4) In the opposite figure : d 
3*5 
А body is suspended by the end of a string and its other end fixed at 


the ceiling of a room. A horizontal force of magnitude 12 gm.wt. 


pulled the body until the string inclines to the vertical by an angle ' ® 
of measure 30? » then the weight of the body = =-= gm.wt. 


(a) 1243 (b) 312 (c) 12 (a) 15 

(5) If a body is in equilibrium under the action of three coplanar forces » meeting at a point 
and their magnitudes are 7 » 8 » 5 newton » then the measure of the angle between the 
second and the third forces = +--+ 


(a) 150° (b) 120° (c) 90° (d) 60° 

( 6) In the regular pyramid : the heigth - the slant height. 
(a)< (b)> (c)< (d> 

( 7 ) If the point (5 » 2) lies on the circle : (X — 32+ (у + a)? = 13 s then : a = eee 
(a)+5 (b)+1 (c)5or-1 (d)—50r1 


( 8) Two forces act at a point of magnitudes 2 F , 3 F newton and the magnitude of their 
resultant 5 Е newton : then the measure of their included angle = +77 


(a) 0° (b) 60* (c) 120° (d) 180° 

(9) IfF = 2i+ 3j > F, =i +j » then the magnitude of their resultant = ===- force unit. 
(ay [2 (15 (с)5 (d)25 

(10) In the opposite figure : 


A body of weight (W) is placed on a smooth inclined plane inclines | 
to the horizontal by an angle of measure 30° » then the component 130 
of its weight along the greatest slope of the plane is +--+- @ 
(а) W (b) W sin 30° (c) W cos 30* (d) W tan 30* 

(11) In the opposite figure : 
A body of weight 36 kg.wt. is suspended by two strings incline 
to the vertical by angles of measures 30° , 60° 
> then : T Т нне. kg.wt. 
(a) 45 (b)9 +1873 


(c) 36 + 1843 (a) 18 (1 +73) 


- » Mathematics Applications 


(12) The least number of planes that determine a solid is сз 
(а)2 (b)3 (c)4 (9) 5 
(13) If the side length of the base of a regular quadrilateral pyramid equals 40 cm. 


and its height equals 20 үз ст. » then its lateral surface area =. cm? 
(a) 3200 (b) 4300 (c) 6300 (d) 3400 
(14) The length of diameter of the circle whose equation is : 
4X? +4 y + 16 X- 8 y 2 16 =0 equals e length unit. 
(а)3 (6 (c) 12 (d) 24 
(15) Two forces act at a point their magnitudes аге 7 » F newton and their resultant bisects the 
angle between them » then F = -------------- newton. 
(a) 49 (b) 14 (c) 7 ЕЙ 
(16) Two forces of magnitudes 3 » Е newton act at a point » include an angle of measure 120° 
and their resultant perpendicular to the first force » then F = -.--......... newton. 
@)0 ©) 313 (c) L5 (96 
(17) In the opposite figure : ® 
The force R is resolved into two components 
F. F, ийише te — n ® 
Аш: F. 
(a) sin (0, + 8,) E — SA 
sin 9, (E) 
sin 0, . 8, 
(c) sin 8, (d) sin 9, T 
(18) In the opposite figure : 
ABCD is a square » the forces 4 94 5 2*[2 newton @ 
act in the directions of AB » AD 5 AC respectively = 


» then the magnitude of their resultant = 


- newton. & © B 


(a) 6 (5) 1042 (о 62 (4) 643 


(19) The two straight lines are skew if they are -+++ 


(a) Not contained in one plane (b) Not parallel 
(c) Not perpendicular (d) Not intersecting 
(20) The volume of a right cone which the circumference of its base equals 44 cm. 
and its height 15 cm. equals --------------- cm? (where T= 2) 
(а) 110 (b) 235 (с) 245 (9) 770 


School examinations 


Essay questions 


Answer the following questions : 


EJ A body of weight 100 gm.wt. is suspended by two strings of lengths 60 cm. » 80 cm. 
> the other two ends are fixed at two points on the same horizontal line and the distance 
between them equals 100 cm. Find the tension in each string in the equilibrium position. 


Form the general equation of the circle in which AB is diameter of it where : 
A(65-4) › В(0 2) 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) The least number of planes that determine а solid is -++--++ 
(а)2 (b)3 (c)4 (d)5 


( 2) A lamp of weight 30 gm.wt. is attached to the end of a string. It is in equilibrium under 
the effect of a force (F) perpendicular to the string when it is inclined to the vertical by 


an angle of measure 60° where T is the tension of the string » then t БЕ 


1 1 
(a)2 (b) > (c) — (13 
2 13 


(3) A force of magnitude 150 newton acts in the direction 30° North of the west is resolved 
into two perpendicular components » then the magnitude of the component in North 


direction = - newton. 
(a) 30 (b) 75 (7513 (d) 150 

( 4 ) The ratio between the edge length of the triangular pyramid of regular faces and 
its height = eee 


(2:13 үз: 2 (016:3 (46:2 


( 5) Two forces of magnitudes 6 N and 8 N. the magnitude of their resultant is 10 N. » then 
the measure of the angle between them = ·-------------- 


(a) 60° (b) 90° (c) 120° (d) 150° 

( 6) If we fold the shown net » it becomes a cone. a 1бст.—» 
Its base radius length is --------------- cm. 
(а) 2.5 (b)4 (c)8 (d)16 


» Mathematics Applications ©  — 


(7 ) Two forces of magnitudes F and F act at a particle and the measure of the angle between 


them is 120° ; then their resultant = ---.----------- newton. 
@{2Е ЫЕ ()2F (à) 24F 

(8) A regular quadrilateral pyramid whose base perimeter is 36 and its height 10 cm. 
»then its volume = + cm? 
(a) 180 (b) 270 (c) 360 (d) 810 

( 9 ) Two forces of magnitude 3 and F newton act at a point the measure of the angle between 
them is £3 » if the resultant is perpendicular to the first force » then F = --------------- newton. 
(а)6 з (012 (6 


(10) The difference between the greatest and smallest values of the resultant of two forces of 
magnitudes 5 and 8 newton = 


(а) 5 (b) 8 (c) 10 (d) 13 
(11) If the radius length of the base of a right circular cone = 6 cm. » and its height = 8 cm. 
» then its lateral surface area = +- ст? 
(a) 60 7t (b) 48 7t (c) 69 7t (d) 96 7t 
(12) If the forces F, =ai- 6j > F,= -3i+ 4j > F, =9i+ 2 j are equilibrium 
NU E 
(a) 6 (b)-6 (c)1 (d) 15 


(13) A body of weigth 6 newton is placed on a smooth plane inclined to the horizontal at an 
angle of measure 30° ; it is kept in equilibrium by a horizontal force » then the magnitude 
of the reaction of the plane = N. 


(a) 243 (313 (413 (813 


(14) The circumference of the circle whose equation : (X — 3y4 (y+ 5)? =5 
is -— length units. 


(3) 270 (b)37t (c) 10 7t (d) 25 7 
(15) ABCD is a rectangle AB = 4 cm. › BC = 3 cm. , forces of magnitudes 4 › 10 » 6 newton. 
act along AB E AC E AD respectively s the resultant of these forces makes with AB 
an angle of measure --------------- 
(a) 45° (b) 60° (c) 30° (d) 90° 
(16) Two forces of magnitudes 8 and 8 N , the measure of the angle between them is 60° 
s then the magnitude of their resultant is ЇЇ] 
3 


(а) вүз (b)8 413 
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(17) In the opposite figure : 
A body of weight 10 N » is suspended by a string which inclines 


to the vertical by an angle of measure Ө : it is in equilibrium under 


the effect of a horizontal force Е » then Ө = --------------- 


(a) 30° (b) 45° (c) 60* (d) 75° 
(18) If the total area of a triangular of pyramid of regular faces is 913 cm? » then the length of 
its edge =- - em. 
(a) 3 (b) 9 (c) 27 (4) fa 
(19) In the opposite figure : @ @ 
The system is in equilibrium 
a then. F = newton. 
(a) 1242 (b) 1213 
(c) 6 (d) 12 ® 
(20) Which of the following sets of forces could not be in equilibrium ? 
(a) 11 57 »5 newton. (b) 4,6 „8 newton. 
(c) 10 +10 58 newton. (d) 8 54514 newton. 


Essay questions 


Answer the following questions : 
[1] Find the equation of the circle whose centre is (7 ,— 5) and passes through the point (3 » - 2) 


A uniform sphere of weight 24 newton and its radius length 6 cm. If it is in equilibrium by 
a string of length 4 cm. attached to a point of its surface and the other end of the string is 
fixed at a point in the vertical smooth wall. Find the tension of the string and the reaction of 
the wall. 


Giza Governorate 


| First ff Multiple choice questions 


Choose the correct answer from the given ones : 


Interactive 
test @ 


(1) Two equal forces in magnitude » the magnitude of their resultant = 73 newton and the 
measure of the included angle is s then the magnitude of each of them = newton. 


(a) 3 (b) 55 (с) 5 (d) 7 


» Mathematics Applications 


( 2)In the opposite figure : ra) 
If the force of magnitude 100 newton 


is resolved into two forces F, and F, and the force 


is measured by newton ; then (Е T Ej) = 
(a)(50 » 5073 ) (s013 +10) — (c)(50 +50) (d)(10 5 10) 

(3 ЕР = 3i42j > F,=ai+7j , F,=- 12i+b jare three coplanar forces meeting 
at a point and the resultant R= GA E i л) jeena-bze 
(3)-3 (b)3 (c)zero (96 


( 4 ) The force which is in equilibrium with two perpendicular forces Е » Е newton makes with 


one of the two forces an angle of measure ·----------.--- 
(a)90 (b)120 (c)135 (d)150 
( 5 ) Two forces act at a point » the magnitude of the two forces are 6 » 3 newton and their 
resultant is perpendicular to one of them ; then the magnitude of their resultant 
еннен newton. 
(a)3 (343 (c)6 (63 
( 6)In the opposite figure : : 
ABCD is a square » the forces of magnitudes 5,8, 412 newton D 


acton AB » AD and AC respectively » then the polar form of the © &) 
resultant is «=... 
(a)(5 » 54°) (b)(15 + 60°) k 5 
(с)(15 » 53° 8) (d)(13 5 90°) 
(7 JA triangular regular faces pyramid » its edge length 10 cm. ; then its total area 
EQUA «cer cm? 
(a)40 (b) 100 (c)100*[3 (253 
( 8 )If the length of the diameter of the base of a right circular cone is 12 cm. and its height 
8 cm. » then its lateral area equal --------------- cm? 
(а)60 T (b)28 7t (c)10 7t (d)48 7t 
( 9 ) The area of the circle whose equation is : (X —5) + (у + 4? = 7 
equals «nn square unit. 
(a)3.5 л (b)7 zt (c)12.25 3t (d)49 7t 
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(10) The equation of the circle whose centre (4 » 3) and touches X-axis is --------------- 
(а) (X-3) + (y - 9? = 16 (b) (x-4? + (y-3) =9 
(c) (X 33 + (y +4) 29 (d) (х+ 3? + (y - 4 = 16 

(11) Two forces are equal in magnitude and each of them equal F newton if the magnitude of 
the resultant is Е newton » then the measure of the included angle = -++--++ 
(a) 0 (b) 30° (c) 60° (d) 120° 

(12) A force of magnitude 1042 newton acts in the direction of East it is resolved into two 
perpendicular components » one in the direction of eastern north › then the components 
of the force in the perpendicular direction is ·-------------- newton. 
(a) 10 (b) 20 (c) 1045 (d) 1042 

(13) Three coplanar forces Е, = 6ї+ 7j , Е, ai- 9j > F= 51+ b j act at a particle 
and they are in equilibrium » then a + 2b = 
(а) –9 (5 (7 

(14) In the opposite figure : 


А body of weight 90 gm.wt. is attached to the end of a string 
of 30 cm. long the body is pulled by a horizontal force. 
It comes to equilibrium when it is 24 cm. apart from 
wall AB s then T- F = ves gm.wt. 
(a) 150 (b) 120 (c) 50 
(15) In the opposite figure : 


А smooth sphere of weight 20 newton rests against a smooth 
vertical wall, It suspended at a point on its surface by means of 
a string and the other end is fixed to the wall at a point lies 
directly above the point of tangency of the sphere and the wall 


» if the string makes with the vertical an angle of measure 30° 


> then in case of equilibrium T : r = ---------- 


(а)2:1 (b) 1:2 (13:1 (4) 2:43 


F;-2i-4j » R =2ai-3b j then a FD = c 


a LEE: (031 @ 12 

(17) If the total area of a triangular pyramid of regular faces = 3613 ст? , then the sum of its 
edges lengths = <s... cm. 
am (b) 12 (c) 18 (d) 36 


» Mathematics Applications — 


(18) A right circular cone › the length of its drawer equals the length of the diameter of its 


base » then its total area = ст? 


(3x7 (b) 3x P ()amr @4nr 
(19) Three equal forces in magnitude meeting at a point and they are in equilibrium ; then the 
measure of the angle between each two forces = ++- 


(a) 60° (b) 90° (c) 120° (d) 150° 
(20) Number of planes that are passing through two different parallel straight lines = 
(а) 1 (b)2 (c)3 (d) an infinite number. 


Answer the following questions : 


a A regular quadrilateral pyramid whose base area is 9 cm? and the length of its lateral edge 


is 5 cm. Find its volume. 


A smooth sphere of weight 15 newton is on a smooth vertical wall and suspended by a light 
string from a point on its surface. The other end of the string is attached to a point on the wall 
above the point of contact between the wall and the sphere. If the length of the string equals 
the radius length of the sphere. Find the pressure on the wall and the tension in the string in 
case of equilibrium. 


ectorate 
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Choose the correct answer from the given ones : ee 

( 1) Two forces of magnitudes 2 Е , 5 Е newton and the magnitude of their resultant 
is 3 Е newton » then the measure of the angle between the two forces = +- 
(a) zero (b) 60 (c) 90 (d) 180 


( 2) Two forces are of magnitudes 8 , F gm.wt. and their resultant bisects the angle between 


them then Е = gm.wt. 
(a)4 (b) 16 (c)2 (d) 8 
( 3) Two forces of magnitudes 3 , Е newton and the measure of the angle between them is 120° 
and their resultant is perpendicular to the first force » then F = --------------- N 
(a) 1.5 (b)3 (9343 (d) 6 
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( 4 ) A force of magnitude 6 newton acts in the North direction is resolved into two perpendicular 


components » then its component in the Eastern North direction = -------------- newton. 
(a) zero (b) 3 (c) 342 (d) 6 
(5 ) In the opposite figure : ®© 
A force of magnitude 1013 newton is resolved into two 


perpendicular components , the magnitude of one of them 


is 15 newton » then the magnitude of the 


other component = +--+: newton. (3 
(a) 5 (b 533 (c) 10 (d) 15 
( 6 ) If the resultant of the two forces F= 2i j > F- 4i- 8jis R-2ai-5 bj 
s then a + b = eee 
(a) 3 (b) 2 (c) 5 (d) 1 
(7 ) If the resultant of the forces 
in the opposite figure is in the direction © 
of y-axis » then F = ++... newton. 
(а) 2 (b) 6 
(c) 8 (d) 14 


(8 ) If three forces are equal in magnitude » meeting at a point and in equilibrium 
„then the measure of the angle between any two of them = =- 


(a) 60* (b) 90* (c) 120° (d) 150° 


( 9 ) Three forces are meeting at a point and are in equilibrium » if 7 » 3 are the magnitudes of 
two of them » then the magnitude of the third could be ~- newton. 


(a) 3 (b) 5 (c) 11 (d)2 


(10) If the force of magnitude F is in equilibrium with the two forces of magnitudes 5 » 3 and 
enclosing an angle between them of measure 60° » then F = 


(a) [34 (»419 (с)7 
(11) In the opposite figure : 

A body of weight 90 gm.wt. is attached to a string 

of length 30 cm. the body is pulled by a horizontal 


force to be in equilibrium at a distance 24 cm. 


from the wall »then T = -++--++ gm.wt. 
(a) 50 (b) 30 (c) 150 (d) 120 @ 


» Mathematics Applications 


(12) The least number of unequal forces could be in equilibrium is --- 
(a)1 (b)2 (c)3 (d)4 
(13) If the force of magnitude F is in equilibrium with the two perpendicualr forces of 


magnitudes 8 » 15 5 then F = +++ newton. 
(a) 7 (b)21 (c)23 (d) 17 
(14) The number of planes that pass through two given points is ==- 
(a1 (b)2 (с)3 (d) an infinite number. 
(15) MABCD is a regular quadrilateral pyramid the side length of its base is 10 cm. and its 
height is 12 cm. » then its volume = <... cm? 
(a) 300 (b) 400 (c) 450 (d) 120 
(16) A regular quadrilateral pyramid of lateral surface area 30 cm? and its lateral height is 5 cm. 
» then the perimeter of its base is с, 
(a) 12 (b) 24 (c) 36 (d) 40 
(17) A right circular cone its base radius length is 6 cm. and the length of its drawer is 10 cm. 
» then its volume iS <... cm? 
(a) 32 7t (b) 64 7t (c) 96 7 (d)288 7t 
(18) A right circular cone its base radius length is 15 cm. and the length of its drawer is 25 cm. 
» then its lateral surface area is -++ cm? 
(a) 375 л (b) 600 л (c) 1500 7t (d) 1875 7t 
(19) The centre of the circle : X? + y? - 6 X + 8 y = 0 is the point ----------- 
(a) (4 9-3) (b) (-3 »4) (c) G »-4) (d)(-4 53) 
(20) The circumference of the circle whose equation is : X? + y? = 16 is +--+ 
(а) 4 U (b) 8 TU (c) 10 7t (d) 16 7t 


Answer the following questions : 
[1| In the opposite figure : 
A body of weight 18 newton is placed on a smooth 


inclined plane to the horizontal at an angle of measure 30° 
is in equilibrium under the effect of a horizontal force F 
Find : the value of each of F ,r 


Write the general form of the equation of the circle whose center is (— 2 » 3) and the length 
of its diameter is 18 length units. 
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Choose the correct answer from the given ones : 


Interactive. 
( 1) If the resultant of two forces acting at a point reached its minimum value 20, 
»then the measure of the angle between them =з 
(a) zero? (b) 60* (c) 120° (d) 180° 
(2) A triangular regular faces pyramid ; its edge length (cm. » then the total surface 
area 2. em? 


(Û wae (92031 (4€ 

(3) A body of weight 10 newton » is placed on a smooth plane inclines to the horizontal 
by an angle of measure 30? is kept in equilibrium by a force F in direction of greatest 
slope upward : then the magnitude of the reaction of the plane on the 
body = «e newton. 
(a)5 (b) aE (c) 1013 (à) 543 

(4) If two straight lines are parallel to the third in the space » then they are з 


(a) perpendicular. (b) intersecting. 
(c) parallel. (d) Not in the same plane. 

( 5) Two forces of magnitudes (5 Е + 30) » (7 F + 10) newton acting at a point and the 
resultant bisect the angle between the two forces then Е = -+ newton 
(a) 10 (b) 30 (c) 40 (4) 4 

(6)F= (6 E 23) then [F [a aaee unit of forces. 
@-2 (51 (c)6 (27 

(7) The length of the diameter of the circle : 2 X? +2 yl 8 X- 4y — 8 =0 equals --------------- 
(a)3 (b) 12 (c) 24 (d)6 

(8) The lateral surface area of a right cone the diameter length of its base = 10 cm. and its 
height = 12 cm. equals --------------- cm? 
(a) 65 7t (b) 120 7t (c) 65 (d) 120 


(9 ) If we fold the sector its central angle is Ө where 180° > Ө > 0? and L is cone drawer 
э г is radius length of its base cone » then --------------- 


(a)L>2r (b)L=2r (c)L<2r (d)L<r 


» Mathematics Applications — 


(10) In the opposite figure : ® О, 
а force of magnitude 9 newton is resolved 


into two component F, and F, 


s then Fy = m newton. fo" (&) 
(а)4.5 (6) 4.543 («9 (d) 10 
(11) The volume of the quadrilateral pyramid » where its base as rhombus of diagonals 
length 6 cm. »5 cm. and its height 4 cm. equals - -= cm? 
(a) 40 (b) 25 (c) 30 (d) 20 
(12) The circumference of the circle of its equation : (X — 3y4 (y+ 2)? =25 
equals ———— length unit. 
(a)2 7 (b) 37t (c) 10 7t (d) 25 7 
Q3)F,-4i1-3j » F;Q »- 7) and F, =—1+ 22 j and К is their resultant 
»then 1 R | = eeen 
(a) 13 (b) 5 (c) 12 (d) 17 
(14) The resultant of the two perpendicular forces 6 newton and 8 newton is «=-= newton 
(a) 14 (b) 2 (c) 48 (d) 10 


(15) If the ratio between the maximum and minimum value of the resultant of two forces is 
3:2 5 then the ratio between the two forces is +- 


(a)1:1 (b)2:3 (c)5:1 (d)1:2 


(16) Three forces are equals in magnitude and acting at a point and in equilibrium ; then the 


measure of the angle between any two forces = -------------:° 
(a) 60 (b) 120 (c) 150 (d) 180 
(17) In the opposite figure : 


the body is placed on a smooth plane and it is kept in equilibrium by 
a force acting along the line of greatest slope upward of magnitude 10 


s then the measure of 8 = ++--++- e 
(a) 30 (b) 45 
(c) 60 (d) 75 
(18) In the opposite figure : 
The resultant is in direction of --- 


(а) South. (b) East. 
(c) West. (d) North. 
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(19) F, -7i-4j , F,=ki+3 j and Fy =— 9 + m j and R is their resultant 
and R = (512,7) > then m + k = vere 
(a) 13 (b) 5 (c) 7 (4) 6 

(20) ABCD is a square ; then the resultant is 
(а) (5 536° 52) 
(b) (5 ,53° 8) 
(c) (5 52° 8) 
(d) (6 ,36° 53) & d * 


Essay questions 


Answer the following questions : 


@ 


E The weight of a body is 200 gm.wt. It is tied by two perpendicular strings their lengths are 


60 cm. » 80 cm. and the other ends are fixed on the same horizontal line : find the 
difference between the tensions in the two strings. 


Determine the position of the circle C, :(X- 5)? +(у+ 2)? = 4 with respect to the circle 
C,: C 7? + (y-3) =1 
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Choose the correct answer from the given ones : 


( 1 ) The magnitude of two forces are 2 Е newton and 6 Е newton and its resultant 


is 8 F newton » then the angle between them is --------------.° 
(a) 0 (b) 60 (c) 90 (d) 180 
(2) If Ris the resultant of the forces F, and F, » where R € [10 5 22] „Е, <F, 
s then (F 4E) = m 
(a) (10 » 22) (b) (6 » 16) (c) (12 » 32) (d) (5 » 11) 
( 3) The magnitude of two forces are 7 » F newton and their resultant bisects the angle 
between them » then F = --------------- newton. 
(a) 732 (b) 3.5 (07 (d) 14 
(4) If Б is the resultant of the forces F, and F, where RL Е, > then F? = 
(a)R?-F (b) F3- R? (e) R +2 (d) RF, 


[42] 


» Mathematics Applications 


( 5) In the opposite figure : 
The resultant of two forces F and F 15 ·----.-.------- 


(a) ir (b) F 120* 


ONF (JSF ® 


( 6) А force of magnitude 20 newton act іп direction 30° north of east is resolved into two 


perpendicualr components ; then the magnitude of its component in direction the east 


(a) 10 (b) 20 (c) 1042 (a) 10*[3 

(7 ) A body of weight 15 N. is placed on a smooth plane inclines to the horizontal by an angle of 
measure 0° » the body is kept in equilibrium by a horizontal force of magnitude 15үз м. 
»then8 = ............... = 


(a) 22.5 (b) 30 (c) 45 (d) 60 
(8)IfFj 251425 > Б 


ait 6j > E- -Mis bj » are three coplanar forces acting 
at a point and its resultant R- (10 2› зл) s then a + b = eeren 
(a)-1 (b) 1 (c)O (d) 14 
(9 ) In the opposite figure : y, 
If the horizontal compnent of the force 
Е is 60 newton › then the vertical component 4 
is- ^. newton. 


(a) 45 (b) 60 (c) 75 (d) 80 


(10) Two forces the difference between their magnitudes 2 and the product of their magnitudes 
is 48 » and the magnitude of its resultant is 2 | 13 newton » then the measure of the angle 


between their lines of action is =+- Р 
(а) 90 (b) 120 (с) 135 (4) 150 

(11) In the opposite figure : E D 
ABCDEF is a regualr hexagon » then the resultant ® 
of these forces act in direction --------------. F c 
(a) AD (b) DA ® 
(c) AC (û) EA a B B 
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(12) In the opposite figure : A 
If the body B is in equilibrium @) 
then D Буе © 
(a) 18 (b) 12 Cae 
(c) 8 (d) 5 
© 
(13) In the opposite figure : 
If the forces are in equilibrium m © 
o then F + T = ............... N ® 
(a) 300 (b) 300 3 
(c) 100 (d) 1004/3. 


(14) If the points A » B and C represent a plane » then which of the following is always true ? 
(а) АВ=ВС=СА (Б) AB + ВС = CA (c)AB+BC>CA (d)AB+BC<CA 
(15) If the total area of triangular pyramid of regular faces = 3613 cm? » then the sum of its 


edges = «cm. 
(a) 6 (b) 12 (с) 18 (9) 36 
(16) In the opposite figure : A 


If sin Ө = 3 and the height of the cone = 12 cm. 


»then the total area of the cone = -T cm? 
(a) 144 (b) 169 c a> b. 
(c) 216 (d) 612 
(17) The straight line у = 2 cuts the circle (X — 3)? + (y — 2)? = 25 in the two points A and B 
s then AB = ............... length unit. 
(a)7 (b)8 (yis (d) 10 


(18) The equation (a — 1) X? +2 y? + (b 23) X+(c—4) y + (d—5) X y + 2 = 0 represents 
a circle its center (3 »— 1) then a + b + C + d = -+ 


(а)17 (b) 11 (e)7 (d)5 

(19) If the А OAB is rotate complete rotation about X-axis where the equation of AB 
is x + i = 1 » then the volume of the resultant solid is -------------- Jt em? 
(a) 16 (b) 16 (©) 12 (96 


» Mathematics Applications — .— 


(20) A regular quadrilateral pyramid the area of each of its lateral faces equals the area of its 


base » and the perimeter of the base is 24 cm. » then the volume of the 


(c) 36415 (à) 7243 


(a) 36 
Answer the following questions : 


Ell The forces of magnitudes F ,6 542 > 54/2 and K measured in newton are act at a point 
in the directions east » north » north west » west south and south respectively. Find the 
values of F and K if the resultant of forces = 2 newton act in north direction. 


Y 


In the opposite figure : 
A circle its center M Є the straight line y = X 


Find the equation of the circle. 
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Choose the correct answer from the given ones : Interactive 


( 1) Two perpendicular forces of magnitudes 12 newton » 5 newton з act at point 
» then the magnitude of their resultant --------------- 
(a)7 (b) 13 (c) 14 (d) 17 
( 2) Two forces of equal magnitudes » enclosing between them an angle of measure = 
if their resultant is 8 newton » then the value of each force is + newton. 
(а) 4 (b) 8 (e) 242 (à) 442 
(3) Three forces are equal in magnitude and meeting at a point are in equilibrium ; then the 
measure of the angle between any two of them is --------------- 


(a) 60 (b) 90 (c) 120 (d) 150 


[45] 
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( 4) In the opposite figure : 


A body of weight 60 kg.wt. is placed on a smooth inclined plane by 
an angle of measure 30° with the horizontal ; then the $ 


component in the perpendicular direction on the plane --------------- 


(a) 60 (b) 3073 (c)3042 
( 5 ) In the opposite figure : 100cm. 


A weight of a magnitude 200 gm.wt. is suspended 
by two strings of lengths 60 cm. and 80 cm. 


» from two points on one horizontal line where the distsnce 


between them is 100 cm. » then T, - T, = 

(a) 160 (b) 120 (c) 80 (d)40 
( 6 ) In the opposite figure : 

A solid uniform sphere of weight 15 kg.wt. and radius length 5 cm. 

is in equilibrium by a string of length 5 cm. attached to a point of 

its surface and the other end of the string is fixed at a point in the 


vertical smooth plane above the tangency point 


(1:2 (b)1:3 (01:12 (1:63 
(3 )Е|=1-] , E,- 2i- 3j »then the magnitude of their resultant -+--+ 
(a) 12 (b) 7 (c)5 (9)4 
( 8) In the opposite figure : 


The body equilibrium on a smooth inclined plane 


shen NO em ° 
(а) 60 (b) 90 
(с) 45 (d) 30 @ 
( 9 ) Two forces meeting at a point their magnitudes 5 , 3 newton » then their resultant € -+++ 
(a) [2 »8] (b) ]2 »8[ (o [2 »8[ (9) ]2 8] 
(10) In the opposite figure : D 
The resultant R = 12 newton 
» then F, = R) 
(a) 12 cos 75° (b) 12 сс 75° as, 


(c) 6 csc 75? (d) 6 cos 75° 


» Mathematics Applications 


(11) Three coplanar forces meeting at a point are in equilibrium » the magnitude of two forces 
of them are 3 and 7 newton : then the magnitude of third could be --------------- newton. 
(а) 2 (b) 3 (c) 5 (d) 11 

(12) If three forces meeting at a point and acting up on aparticle are equilibrium » then the 
magnitude of each force is proportional to the ·-------------- of the included angle between 


the two other force. 
(a) sin. (b) cosin. (c) tangent. (d) cotangent. 


(13) Two forces of magnitudes : 3 F— 1 , F +5 newton › if their resultant bisects the angle 


between them : then the value of F = ------------- newton. 
(a) 2 (b) 3 (с) 4 (4) 5 
(14) A right circular cone › the length of its drawer 10 cm. and its height 8 cm. 
»then the volume з cm? 
(a) 30 7t (b) 40 7t (c) 80 7t (d) 96 7t 
(15) A triangular pyramid of regular faces » length of its edge is 12 cm. ; then its total surface 
area = «cm? 
(a) 144 (b) 14442 (c) 14413 (d) 14446 


(16) All the following cases determine a plane except -+-+ 
(a) A straight line and a point does not belong to it. 
(b) Two parallel and not coincident straight lines. 
(c) Two intersecting straight lines. 
(d) Two skew straight lines. 
(17) The point which lies on the circle : (X — 394 (y- AY? 225 is «i 


(a) (3,4) (b) (3 »0) (c) (0 54) (d) (0 +0) 

(18) A regular quadrilateral pyramid the perimeter of it base — 40 cm. and it height 12 cm. 
» then lateral surface area = -------------- cm? 
(a) 200 (b) 240 (c) 260 (d) 320 


(19) The solid formed from the rotation of a right-angle triangle a complete rotation about one 


of its right sides as an axis is called з 
(a) cube. (b) pyramide. (c) cone. (d) cuboid. 

(20) The circumference of the circle whose equation : (X — 3ya (y+ 22-25 i8 e 
(a) 5 (b) 10 7t (c) 15 3t (d) 25 t 
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Answer the following questions : 
ABCDHE is a regular hexagon. Forces of magnitudes 2 › 413 8, 213 and 4 kg.wt. 


act at point A in directions AB E AC E AD > AH > AE respectively. Find the magnitude 
and the direction of their resultant. 


Find the equation of the circle which the straight line : 3 X + 4 y + 23 =0 
touches it and its centre is (1 » 1). 


Bm El-Dakahlia Governorate 


Choose the correct answer from the given ones : еше: 
( 1) The volume of the right cone is 27 7t cm? and the circumference of its base fe 
is 6 JU cm. » then its height is --------------- cm. 
(a) 27 (b) 18 (c) 9 (d) 6 
(2) Right circular cone » area of its base = 25 7t cm? , length of its drawer = 13 cm. 
» then its lateral area = «+++ cm? 
(а) 507 (b) 657 (c) 90 t (d) 1007 
( 3) Two forces of magnitudes 83 and 8 newton act at a point the angle between them of 
measure 150° , then the magnitude of the resultant of the two forces = =- newton. 
(a) 64 (b) 32 (c) 16 (d) 8 


(4) A ball of pendulum of weight 600 dyne is in equilibrium when the string makes an angle 
of measure 30? with the vertical under the effect of a force perpendicular to the string 
»then the magnitude of the force = --------------- dyne. 


(a) 1200 (b) 300 (c) 30092 (d) 30013 
(5) Force of magnitude 412 acts in east direction it was resolved into two perpendicular 
component » then the magnitude of the component in direction of eastern north 


equals че newton. 
(а) 4 (b) 442 (c) 8 (9) 812 
( 6) If the equation of a circle is (2 a + 1) X? + (a+ 2) y -(b- 1) Xy-6aX+12by-12=0 
» then its radius length equals --------------- length unit. 
(a) 3 (b) 4 (c) 5 (d) 6 


» Mathematics Applications 


( 7 ) In the opposite figure : 
If the body is in equilibrium under 
acting forces » then m (Z Ө) = 
(a) 30° (b) 15° 
(c) 60° (d) 45° 


(8 ) A uniform smooth sphere of weight 1.5 gm.wt. and radius length 25 cm. 
is suspended at a point on its surface by a light string of length 25 cm. and the other end 
of the string is fixed at a point in vertical smooth wall ; if the sphere is in equilibrium 
»then the tension in the string = --------------- gm.wt. 


(a) 242 (b3 (c)3 (d)6 
( 9 ) If the resultant of two forces acting on point is zero » then the angle between them = 
(a) 180° (b) 0° (c) 45° (d) 90° 


(10) If a force of magnitude (F) is in equilibrium with two forces of magnitudes 5 and 3 netwon 
and the measure of the angle between them is 60° » then Е = ·--.-.......... newton. 


wio үза (с)7 (4) 15 


(11) The equation of the circle which is the image of the circle : Х?+у2—12Х+бу+20=0 


by translation (X +2 »y — 2) 
(a) X?- ? -10 X - 4y 20-0 (b) Xx? +y?-16X+10 y+20=0 
(с) (X-8)? + (у + 5? =25 (d) (X- 6} + (y +3)? = 20 
(12) Two forces Е › F act at a particle and the magnitude of their resultant is F » then the measure 
of the included angle between the two forces = -++--++ 


(a) 60° (b) 45° (c) 120° (d) 135° 
(13) In the opposite figure : 

The resultant of the system 

of forces К=з newton. 

(a) 20 (b) 1042 

(c) 10 (d) zero 


(14) Three coplanar forces intersecting at one point and in equilibrium. If 3 N. and 7 N. 
are magnitudes of two forces of them » then the magnitude of the third force could be 


(a) 11 (b) 2 (с)5 (4)3 
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(15) The force R is resolved into two forces Е; E Р, which make with the force R two angles 
of measure Ө, , 6, from two sides respectively » then the magnitude of F, Bonnasses 


К sin 9, b Rsin 9, Rsin (0, +9,) Rsin 9, 
Sin 8, 6) Omo- ‘sine, ) sin (9, +6) 


(a) 


(16) Two perpendicular forces of magnitudes 6 N. » 8 N. » then the sine of angle between the 


resultant and first force = --------------- 


@ 2 ЕЗ © 4 @ + 

(17) In the opposite figure : 
A lamp of weight 280 gm.wt. is attached to the end of A a 
a string. It is in equilibrium under the effect of a force MO 
perpendicular to the string when it is inclined to the Р 
vertical by an angle of measure 60° » then Е 66 
(a) 2 04 (c) ur (43 

(18) The center of the circle : X? + y^ 2 6 X+ 8 y = 0 is the point == 
(a) (3 »—4) (b) (45-3) (c) (-4 53) (9) (-3 »4) 

(19) The lateral surface area of the right cone whose base radius is 6 cm. and the height of the 
cone is 8 cm. equals = -+++ cm? 
(a) 287 (b) 1030 (c) 60 7t (d) 487 

(20) The number of planes that could be passes through three non-collinear points is --- 
(а) 1 (2 (с 3 (9) 4 


Essay questions 


Answer the following questions : 
E A metal sphere of weight 400 kg.wt acts in its centre » placed between two smooth planes 
» one of them is vertical and the other inclined at angle of measure 60° with vertical » then 


find the reaction of each plane. 


A regular quadrilateral pyramid ; the side length of its base is 18 cm. » if its volume 
is 1296 cm? Find the slant height and lateral surface area. 


» Mathematics Applications 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1 ) The resultant of two forces 6 newton and 8 newton could be -- 
(a) 20 (b) 15 (c) 12 (d)1 


( 2) Two forces of equal magnitudes » enclosing between them an angle of measure E ifthe 
magnitude of their resultant 8 newton ; then the value of each force measured in newton 


(a) 22 (4 (Q4 2 (d)8 
(3 ) АП different vertical straight lines in the space are -+--+ 

(а) parallel. (b) skew. 

(c) contained in the same plane. (d) intersecting. 


( 4 ) Two forces of magnitudes 3 › F newton and the measure of the angle between them is 
120°. If their resultant is perpendicular to the first force » so the value of F in newton 


(a) 1.5 (b)3 (9333 (96 

(5 ) The magnitude of two perpendicular forces are (2 F – 5) and (Е + 2) newton and ће 
magnitude of their resultant is 3 45 newton »then F = -+ newton. 
(a)7 (b)4 (c)6 (d)3 

(6) A regular quadrilateral pyramid whose volume is 480 cm? , and its base length is 12 cm. 
s then the length of its height = cm. 
(a) 10 (b) 20 (c) 30 (d) 15 


(7 ) Two forces of magnitudes 3 F and Е newton and their resultant is 4 Е newton 
s then the measure of the angle between them = ·-------------° 
(a) 60 (b)0 (c) 180 (d) 90 

( 8) Two forces of magnitudes 4 and 6 newton the measure of the angle between them is 90° 


»then the tangent of the angle between the resultant and the first force equal з 


6 
(а) 2 ) 2 ©2113 (d) is 
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( 9 ) If a body of weight (W) is placed on an inclined smooth plane makes an angle of measure 
(Ө) with the vertical » then its weight component in direction of the plane is ----------..--- 


(a) W sin 8 (b) W cos 8 (с) М (d) W tan Ө 
(10) The height of a right circular cone is 6 cm. and the circumference of its base is 16 7 cm. 
»then its lateral area = -+ cm? 
(a) 1447 (b) 64 7t (c) 60 7t (d) 80 7t 
(11) In the opposite figure : 
The magnitude of four coplanar forces are 1 2 » 413 23 45 newton 
act at point О in the direction of OX ›ОА » OB and Oy x 


„т Z (AOC) = 60° » m Z (BOD) = 30° , then magnitude and the 
direction of the resultant of the forces is --------------- 


^ 


Ӯ 
(а) (4 » 180°) (b) (4 $09) (c) 3 ›0°) (d) (5 » 90°) 


(12) If a body is kept in equilibrium under action of severel forces » then the least number of 
forces could cause equilibrium equals --------------- 


(a)1 (b)2 (c)3 (d)4 
(13) If the equation : 2 X? + a y? + b X y — 5 = 0 represents a circle 
s then its area = -------------- square unit. 
(2)53 (5x «ёл (a) 5027 


(14) In the opposite figure : 
A body of weight 90 gm.wt. is attached to the end 
of a string of 30 cm. long. The body is pulled by 


horizontal force. It comes to equilibrium when it is 24 cm. 


apart from the wall AB »then T-F= - gm.wt. 
(a) 150 (b) 120 (c) 50 (d) 30 


60) 


(15) Two forces of magnitudes 5 › 3 newton and the measure of the angle enclosed between 
them is 60° , then the magnitude of their resultant R equals 


(a) 2 (b) 5 (c)7 (d)8 
(16) If the circle whose equation : E y-6x« 8 y + с = 0 touches y-axis 


„then c = - 


(4-9 (b)9 (c) 16 (d)— 16 


» Mathematics Applications 


(17) The force of magnitude 12 newton is resolved into 
two components Е > Е; make angles of measures 30° , 90° 
with it »then F, = ------------- newton. 
(a) 10 (b) 1043 


(с) 613 (413 


(18) The radius length of the base of a right circular cone = 5 cm. and its total surface 


area = 90 Л cm? , then its volume = cm? 

(a) 105 X )95л (с)100л (d) 1207 
(19)fF, =(2 5-2) › F;- (4 »- 8) and their resultant R = (2 a »- 3b) 

sthen a bz. 

. 10 1 

(а) 3 (b) 3 (c) 6 3 (d) 12 


(20) The general form of the equation of a circle its centre is (5 »— 4) and touches X-axis 
is 
(a) X? - y? -10X 4 8y +25 =0 (6) Х2+у2-5 Х+4у=0 
(c) X?« y? -10 Х+8у=25 (d) X? y? - 10 Xx -8y 42520 


Essay questions 


Answer the following questions : 


E A regular quadrilateral pyramid the length of its base is 20 cm. » and its height is 1013 cm. 
Find : Its lateral surface area 


A body of weight 20 kg.wt. is placed on a smooth plane inclined to the horziontal with an 
angle of measure Ө where cos 0 = i the body of kept in equilibrium by a horizontal force 
of magnitude F. Find : F and the reaction of the plane. 
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Choose the correct answer from the given ones : 
( 1) If A » B and C are three points determine a plane ; then 
(a) AB = ВС = АС (b) АВ + ВС= AC 
(c) AB + ВС>АС (d) АВ + BC <AC 
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( 2) A triangular regular faces pyramid ; its edge length 10 cm. 


» then its total area = --------------- cm? 
(a) 40 (b) 100 (c) 10093 (a) 2543 

(3) A regular quadrilateral pyramid » the area of its base = 100 cm? sand its height 12 cm. 
» then its lateral area equal --------------- cm? 
(a) 260 (b) 520 (c) 130 (d) 360 

(4) Aregular quadrilateral pyramid whose total area = 70 cm? › and its lateral area = 45 cm? 
» then its height = ст. 
(a) 2.5 (b)5 «оа (d)4.5 

( 5) The volume of a right circular cone is 9 Л cm? , and the length of its base radius equal 
the length of its height » then its base area = cm? 
(a) 9 (b) 3.0 (c) 27 7 (d) 12 t 

( 6 ) The diameter length of the circle : 4 X? + 4 y? + 16 X -8y — 16 =0 is 1 length unit. 
(а)3 (b) 6 (c) 12 (d) 24 

( 7 ) The point (2 53) lies s the circle X? + y =9 
(a) on (b) inside (c) outside (d) in the center 

( 8 ) The magnitude of two forces F » 2 newton and the measure of their included angle = zx 
»the magnitude of their resultant is F newton » then F = =Ê newton. 
(a)2 (b)3 (c)4 (à)242 

( 9 ) The magnitude of two forces 2 F » 5 Е newton » and the measure of their included angle 
is Ө and their resultant is 3 F » then 0 = e° 
(a) zero (b) 60 (c) 90 (d) 180 


(10) A force of magnitude 40 newton acts vertically upwards is resolved into two components 
»one of them is horizontal of magnitude 20 newton ; then the magnitude of the 
other = newton. 


(a) 20 (b) 2073 (c) 2045 (d) 1043 
(11) In the opposite figure : 

If a body of weight 10 newton is placed on a smooth plane inclined 

to the horizontal at an angle of measure 30° , then the components 


of the weight in direction of line of the greatest 


slope downward = --------------- newton. 


(a) 542 (5*3 (с)5 (d) 105 


» Mathematics Applications 


(12) Three coplanar forces E- 61+ 7j ‚ F;-ai- 9j , E- 51+ b j act at a particle 
and they are in equilibrium ; then a + 2b = -+++ 
(а) -9 (b) 5 (с)7 (d)-7 

(13) In the opposite figure : ED 
Some forces meeting at a point 


> then the magnitude of the resultant of these 


forces = newton. 
(a) 1532 (b) 5 (0512-5 (d)zero GD 

(14) Three coplanar forces of magnitudes 60 » 88 and 60 gm.wt. » act at a point » the first is 
toward north » the second is in the direction 30° south of west and the third in the direction 


30° south of east » then the magnitude of the resultant of these forces is gm.wt. 
(a) 28 (b) 24 (c) 30 (d) 60 
(15) In the opposite figure : @) 


If the body is in equilibrium when it is 
placed on an inclined smooth plane 


»then m (< 0) B 
(a) 60 (b) 30 
(c) 45 (d) 75 


(16) Three coplanar forces not on the same straight line meeting at a point are in 
equilibrium » the magnitude of two forces of them are 7 and 3 newton » then the 
magnitude of the third could be 
(a) 10 (b)4 (c) 5 (d)3 

(17) In the opposite figure : © 
A lamp of weight 280 gm.wt. is attached to the end 


. newton. 


of a string. It is in equilibrium under the effect of a c 
force perpendicular to the string when it is inclined to 


the vertical by an angle of measure 60° , then - Б 


(a)2 (5 4 (c) үс (ay [3 


(18) A uniform rod of weight 20 newton which is movable around a hinge at one of its ends 
is pulled a side by a horizontal force of magnitude 10 newton acting on the other end 
» then the measure of the angle of inclination of the rod to the vertical when it is in 
equilibrium = ° 


(a) 60 (b) 45 (c) 30 (d) 90 
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(19) A metallic sphere of weight 15 gm.wt. is put such that it touches two smooth planes 


» one of them is vertical and the other inclines to the vertical by an angle of measure 30° 


» then the reaction on the vertical plane = -------------- newton. 

(a) 1513 (b) 30 (c) 15 (a) 3043 
(20) In the oppostie figure : 

ПН чаша gm.wt. 

(a) 150 (b) 30 

(c) 50 (d) 120 


Answer the following questions : 

[1] A smooth sphere of weight 20 newton is on a smooth vertical wall and suspended by a light 
string from a point on its surface. The other end of the string is attached to a point on the 
wall above the point of contact between the wall and the sphere. If the length of the string 
equal the diameter of the sphere. Find the pressure on the wall and the tention in the string 
in case of equilibrium. 


И ABC is an equilateral triangle » its side length 6 cm. » if the triangle is rotated a complete 
rotation around BC. Find the volume of the solid which formed from the rotation in 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) If the magnitude of the resultant of two forces act at a point is maximum value ; then the 
measure of the angle between their line of actions equals --------------- 
(a) 0° (b) 60° (c) 120° (d) 180° 

( 2 ) Two forces act at a point the magnitude of the two forces are 6 » 3 newton and 
their resultant is perpendicular to one of them » then the magnitude of their 


resultant = eee newton. 
(a)3 (3*3 (c) 6 (a) 693 


ЕЗ 


» Mathematics Applications 


( 3) Two forces of magnitudes 8 and F gm.wt. the measure of the angle between them is 


ӨЄ]0 ,л| » their resultant bisects the included angle between them 
> then F=» 


(а)4 (с)8 (d) 16 
( 4 ) Two forces of magnitudes 4 and 6 newton act at a point » the measure of the angle 


between them is 90° ; then the tangent of the angle between the resultant and the first 


{6 


6 
2 


force equlas <... 
(a) 2 DE HE & 
( 5) The magnitude of a force is 6 newton and acts towards the North. It is resolved into two 


perpendicular components ; then its component in direction of Eastern North is of 


magnitude зз newton. 
(a) zero (b)6 (0312 (213 
( 6 ) In the opposite figure : 
If the force of magnitude 10 newton is resolved 
into two components Е; апі Е, inclined to the force € 
by two angles of measures 60° and 90° respectively 60° 
»then E, z «m newton. © 
(а) 545. (b) 10 (c) 1093 (d) 20 


(7 ) If a body of weight 10 newton is placed on a smooth plane incliend to the horizontal at 
an angle of measure 30° » then the component of the weight in direction of line of the 
greatest slope downward = --------------- newton. 

(a) 542 (b)5 (573 (d) 103 


(8)IfF,-i-j » F;-2i-4j their resultant R =2ai—3bj>thena+b= 


(3 (3d ()3 € (d)12 
(9)IfF; -5i B F,- 7i-5j ‚ R is their resultant sthen |R | = 


(a) 13 (5 «474 (c) 49 (12-15 


(10) If Fisin equilibrium with two forces of magnitudes 5 and 3 newton and the measure of 


= force unit. 


the angle between them is 60° , then Е = ------.------- newton. 
(a19 (5434 (с)7 (d) 15 
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(11) In the opposite figure : 
A body of weigth 18 newton is placed on a smooth plane inclined to 
the horizontal by an angle of measure 30° ; it is kept in equilibrium 
by a force of magnitude F newton in the direction of the plane 
upward » then F + r = =-=- newton. 
(a) 63 (9*3 
(c) 1843 (49 +93 


(12) In the opposite figure : 


АВ is a uniform rod with length 40 cm. and weight 30 newton 
is connected to a hinge at A if the rod kept in equilibrium 
horizontally by a light string connected to the rod at B and C 
where C is located on the wall just above A » AC = 40 cm. 


s then the reaction of the hinge r = ~+ newton. 
(a) 20 (b 1542 (c) 30 
(13) In the opposite figure : 


A lamp of weight 280 gm.wt. is attached to the end of a string. 
It is in equilibrium under the effect of a force perpendicular to 
the string when it is inclined to the vertical by an angle 


of measure 60? » then Б NEGET 


eq (b) 4 соз 
(14) In the opposite figure : 

The plane ABC f the plane ABC = --------------. 

(a) BB 


(15) Number of planes that are passing through three non-collinear points is -++--++ 
(a)1 (b) 2 (c)3 (d) an infinite number 


(58) 
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(16) A regular quadrilateral pyramid whose volume is 480 cm)? and its base length is 12 cm. 
> then the length of its height = --------------- cm. 


(a) 10 (b) 15 (c) 20 (d) 30 
(17) A triangular regular faces pyramid ; its edge length 10 cm. ; then its total area 
equal сш? 
(a) 40 (b) 100 (c) 10093 (a 2543 
(18) The center of the circle whose equation : x? + у? — 6X +8 y =0 is the point --------------- 
(a) (3 »-4) (b) (4 »-3) (с) 734) (9) C453) 
(19) Which of the following points does lie on the circle whose equation : (X — 2) +у2=137 
(a) (2 »3) (b) (3 »—2) (с) (2 »5) (d) (4 53) 
(20) The equation of the circle whose center (4 » 3) and touches X-axis is +++ 
(a) (X3 + (y - 4? = 16 (b) X-4? + (y-3) =9 
(c) (X 3) + (y + 4) 29 (d) QC 3) (y - 4 2 16 


Essay questions 


Answer the following questions : 
[1] ABCDEF is a regular hexagon , the forces of magnitudes 6 > 213 ‚6 52/3 newton act on 
AB , AC ; AD and AE respectively. Find the magnitude of the resultant of these forces. 


Find to the nearest tenth ; the total area of the right circular cone in which the diameter 
length of its base is 10 cm. and its height is 12 cm. 


E 
[NETTE A AC 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 

( 1) The case that doesn't determine a plane is --------------- 
(a) two intersecting straight lines. (b) two different parallel straight lines. 
(c) three points not collinear. (d) straight line and point on it. 


( 2) Two forces of magnitudes 8 , F newton » the angle between them Ө € ]0 » zt[ 
their resultant bisects the angle between them »then F = --------------- newton. 
(а) 4 (b) 8 (с) 16 (d) 245 
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( 3) If the circle whose equation : X? + y 26 X + 8 y + c = 0 touches X-axis »then c = e= 
(a) 6 (b) -6 (c)9 (d)-9 

( 4) If 0 is the measure of the angle between two forces of magnitudes 2 N , 6 N and R is the 
resultant between them by newton where 4 < R < 8 » then angle between them € -+ 


(a) osal (b) Jo 7] e)BE x] (4)]0,л[ 
( 5 ) In the opposite figure : 


К = 12 newton 

jtben B, eme newton. 

(a) 12 cos 45* (b) 12 sin 45* 
(c) 6 csc 45° (d) 6 сѕс 75° 


(6 ) Two forces of magnitudes 12 N , 15 N acting at a point and angle between them 6° 
where cos Ө° = E » then the angle between resultant and first force =. 
(a) zero (b) 30* (c) 60° (d) 90° 

(7) IF, E F, , F are three forces intersect at a point and equilibrium where Е, =(2,-– 5) 
; Е = (-3 $2) »then E- — 
(а) (1-3) (b) (1 ›3) (с) (- 6 »— 10) (d) (6 5 10) 


(8)IfF,23i-2j » Fy=ai-j » F;-4i-b j >and the resultant R 261-4 j 
s then (a sb) = -.............. 


(a) (1-1) (b)(-151) (c)(-1 5-1) (d) (151) 
( 9 ) In the opposite figure : E @ 
30 
If the sphere is in equilibrium 
s then (T yr) = + newton. B © 
(a) (4 ,8) (b) (1258) 
(с) (473 813) ( (813 443) 
(10) The volume of triangular regular faces pyramid its edge =@ 
length 6 cm. = ст? 


(a) 1842. (b) 542 (c) 2793 (d) 3613 
(11) A right circular cone the length of its drawer 25 cm. and its lateral area 550 cm? 
> then its volume = ............... cm? (n - 2) 


(a) 1223 (b) 1232 (c) 1322 (d) 3122 


» Mathematics Applications — 


(12)In the opposite figure : 
А body its weight 200 N is hanged by two strings 
»then the magnitude of the tension 


in the two strings = <... № 

(а) 120 » 160 (b)180 , 12 (c)150 » 160 (d)100 , 130 
(13)If the length of the radius of right circular сопе 3 cm. and its height 4 cm. 

» then its total area = e cm? 

(a)9 л (b)10 7t (c)21 U (d)24 7t 


(14)Three coplanar forces of magnitude 5 » 6 » 7 newton act at a particle if the forces are in 
equilibrium » then the cosine of the angle between the second and the third 


force = зе 

wg ws ө @1 
(15)Тһе point that lies on the circle : (X + 2y 4 у? = 13 from the following is сзсз 

(a)- 2 »0) (bY(0 5-2) «X1 »2) (dK- 15-2) 
(16)Any four points don't lie in one plane determine ----------.---- 

(a)one plane. (b)two planes. (c)three planes. (d)four planes. 
(17)Three coplanar forces not on the same straight line meeting at a point are in Equilibrium 

the magnitudes of them are 4 5 8 , Е , then Е could Бе N 

(2)3 (b)4 (c)8 (d)13 


(18)A body of weight 6 newton is placed on smooth plane inclined to the horizontal at an 
angle 30° it kept in equilibrium by horizontal force of magnitude Е ; then 


Е = eee newton. 
273 (3*3 (413 (4в{з. 
(19)In the opposite figure : 


—Ü 
(2*3 wpa 
(413 (613 


(20)In the previous figure : 


The component of the weight in the direction 
of the greatest slope to the bottom = ·-............. N 


(аз [OE ES (413 (a13 


School examinations 


Essay questions 


Answer the following questions : 


EJ Regular quadrilateral pyramid » the length of its base side is 10 cm. » and area of one of its 
lateral faces is 60 cm? Find : Its total area. 


Я In the opposite figure : E D 
ABCDEF is a regular hexagon › forces of ©, 
magnitudes 6 » 243 265 2^[3 newton F G c 
act along AB + AC , AD and AE respectively afd 
Find their resultant. ^ (9 5 


Assiut Governorate 


| First [| Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) Two forces of equal magnitudes enclosing between them an angle of measure E ifthe 
magnitude of their resultant is 8 newton » then the value of each force 
ds ee newton. 


(a) 242 (b) 4 (с) 442 (d) 8 
(2) A force of magnitude 1042 gm.wt. acts in the Eastern South direction » is resolved 
into two perpendicular components » then the magnitude of the component in the south 


direction = eee gm.wt. 

(a) 5 (b) 10 (c) 1092 (à) 542 
(3)IfF;-4i > F;-8i-j » Fy =41-5 j > then| |= force unit. 

(a) 12 (b) 5 (c) 13 (d) 2473 


( 4) Two forces act at a point the magnitude of the two forces 803 „8 newton and the 
measure of the included angle between them 150? : then the magnitude of their 
resultant = -............. newton. 

(a) 64 (b) 32 (c) 16 (d) 8 
(5) Two forces of magnitudes Е 5 2 F newton act at a point if their resultant is perpendicular 


to one of them » then R = --------------- 
(a) {5Е (b) {зЕ (с) ЗЕ (d) Е 


» Mathematics Applications КО 


(6) The magnitude of a force is 8 newton and acts in East direction. It is resolved into two 


components » the angle between the two components is 120° » then its component in 


south direction = +-+- newton. i 
813 
@16 (5)8 (св үз oOo 
(7) The resultant of two forces of magnitudes 6 newton and 8 newton could be -+--+ newton. 
(a)20 (by 15 (с)12 (9)1 
(8 )The magnitude of the resultant of the [3] 
two forces shown in the opposite figure is --------------- 
@ ZF Е ‘ 


(үз Е «ay[5 F e 


(9 ) The magnitude of the resultant of two forces act at a point is maximum value ; then the 
measure of the angle between the two forces equal --------------- 


(a) 180° (b) 120° (c)zero (d)60° 
(10) Three equal forces in magnitude meeting at a point and they are in equilibrium 5 then the 
measure of the angle between each two forces is «===... 


(a)60° (b)90° (с)120° (d)150* 


(11) The least number of coplanar unequal in magnitude forces could be in equilibrium 


(а)1 (b)2 (c)3 (94 
(12) The weight of a body is 20 kg.wt. it is placed оп a smooth inclined plane makes ап 


angle of measure Ө to the horizontal » where sin Ө = 3 and it prevent from sliding by a 


horizontal force Е 5 then F = -+++ kg.wt. : 

(a)30 (515 (c)10 M53 
(13)Number of planes that are passing through three non-collinear points iS <... 

(21 (52 (c)3 (d)an infinite number. 
(14)A regular quadrilateral pyramid whose volume is 480 cm? and its base length is 12 cm. 

s then the length of its height = ---.--.--.----- cm. 

(a)10 (b)20 (c)30 (d)15 


(15) The right circular cone is generated by folding a paper in the shape of --- 
(a)an equilateral triangle. (b)a circular segment. 


(c)a right-angled triangle. (d)a circular sector. 


School examinations 


(16) The radius length of the base of a right circular cone where its total area 616 JU cm? and 


the length of its drawer is 30 cm. is --- - cm. 
(a) 44 (b) 14 (c) 30 (4) 34 

(17) The radius length of the circle whose equation : 24 y -4Х+2у-4=0 
dg ranama length unit. 
(a)2 (53 (c)4 (d) 9 

(18) The circumference of the circle whose equation : (X — 334 (у+ 2y =25 
equal ы length unit. 
(а)2л (b) 3 70 (c) 10 7t (d) 25 t 


(19) The measure of the smallest rotation angle of an isosceles triangle around its axis of 
symmetry to form a right circular cone is «+ 


(a) 90° (b) 180* (c) 270* (d) 60* 
(20) The point which lies on the circle : (X — 2)? + y? = 13 is ee 
(a) (2 »3) (b) (3 »-2) (c) (2,0) (d) (4 »3) 


Secon 


Answer the following questions : 


[ Two forces of magnitude 2 and Е newton ; the angle between them is of measure 120° 
find F if the resultant is perpendicular to the second force. 


Four coplanar forces act on a particle the first of magnitude 4 newton act in the East 
direction » the second of magnitude 2 newton acts in direction 60° North of the East » the 
third of magnitude 5 newton acts in the direction 60° North of the West and the fourth of 
magnitude 343 newton acts in direction 60° West of the South find the magnitude of the 
resultant and its direction. 


| Qena Governorate A oem | 
[15]... Qena Governorate DS 


Choose the correct answer from the given ones : 


( 1) The circle which equation : X Dy у? = 25 its center --------------- 
(a) (0 +0) (b) 655) (c) (0 51) (d) (1 »0) 


» Mathematics Applications — 


(2) A regular quadrilateral pyramid its height 4 cm. » and its slant height 5 cm. › then length 


side of its base ==- cm. 
(a) 5 (53 (c)4 (d) 6 
(3) Two forces F » 16 newton act on a particle if their resultant 26 newton and angle between 
their directions 120° , then Е = -------.------- newton. 
(a) 30 (b) 41 (c) 16 (d) 26 


(4) If Е , F, , F are three forces meeting at a point they are in equilibrium » then magnitude 


of resultant of the two forces F, , Е, is the magnitude of з 


(Fi O) F,+F, (90 OR 
(5 ) Two straight lines L, , L, are parallel if -------------- 
LNL =Ø 


(b) L, , L, lie in the same plane. 
(c) L, n L, = Ø and L, > L, lie in the same plane. 
(d) L, NL, = Ø and L, > L, don't lie in the same plane. 
( 6) Three forces of magnitudes 60 » 120 ; К newton meeting at a point they are in 
equilibrium if measure of the angle between first and second forces 120? and between 


second and third 150° , then К = ·-------------- newton. 
(a) 120 (b) 6013 (c) 150 (d) 60 
(7) Right circular cone ; radius length of its base 9 cm. » its height 14 cm. 
s then volume = v cm? ( = 2) 
(a) 3564 (b) 396 (c) 1188 (d) 1782 
(8) Regular quadrilateral pyramid length side of its base 10 cm. : its height 12 cm. ; then its 
volume з. cm? 
(a) 300 (b) 400 (c) 600 (d) 120 


(9 ) Two equal forces » magnitude of each 6 gm.wt. and magnitude of their resultant 6 gm.wt. 
» then measure of the angle between directions of the two forces is =- 
(a) 60° (b) 120° (c) 30° (d) 45° 

(10) The weight of a body is 10 newton it is placed on smooth inclined plane make an angle 30° 
to the horizontal » then the component of the weight in perpendicular direction to the 
plane = + newton 


(a)5 (b) 10 (9533 (2 
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School examinations 


(11) Ratio between edge length of triangular pyramid of regular faces : its height = --------------- 


(а) ү2 :үз. (45 A2 (013:2 @ 73:3 


(12) Force of magnitude 6 newton act in direction east it is resolved into to perpendicular 


components so its component in direction of north ·-----------:· newton. 
(a) 0 (b) 342 (с) 6 (d) 3 
(13) The minimum value of the resultant of two forces 10 » 7 newton meeting at 
point = se - newton. 
(а) 17 (b) 10 (c) 7 (d) 3 


(14) A body of weight 60 newton is placed on smooth plane inclined with the horizontal at 
angle of measure 30° and tied up by string in direction of line of greatest slope of the 
plane upward ; then value tension of string = ==- 

(a) 30 (b) 3013 (c) 60 (d) 6043 

(15) AB is uniform rod with length 20 cm. and weight 30 newton 
connected to a hinge on the vertical wall at A if the rod kept 
in equilibrium horizontally by light string connected to rod at B 
of length 2072 cm. » fixed at point C on the wall just above A 


s then the reaction of the hinge --------------- 


(a) In direction of AB (b) bisect BC 
(c) Its magnitude 15 newton. (d) Its line of action far from wall by 10 cm. 


(16) If Fis in equilibrium with two perpendicular forces of magnitudes 3 » 4 newton 


s then F = vere newton. 

(a) 4 (b) 5 (с) 6 (d) 25 
(17) IfF, = 4i43j 5 F,--ie5j > E- 21—20 j are three forces 

» then magnitude of resultant = unit force. 

(a) 13 (b 0 (©) 17 (d) 7 


(18) Radius length of the base of right circular сопе 15 cm. » and length of its drawer 25 cm. 
» then lateral surface area = · d 
(а) 375 t (b) 15.0 (©) 25 T (d) 187.5 7 


(19) The forces of magnitudes ШЕ „7 > К newton act on particle in the directions East 
» North » 30° South of West respectively if magnitude of the resultant 8 newton in direction 
30° North of East » then К = ............... newton. 


(а) 73 (>) 6 (07 (9) 12 


- cm? 


» Mathematics Applications — 


(20) A weight of 100 gm.wt. is suspended by two string of length 30 cm. » 40 cm. » the 
two other ends are fixed at two points on horizontal line such that the string parsts are 


perpendicular to each other then magnitude of the tension in first string =- gm.wt. 
(а)80 (b) 100 (овоз (d)60 


Second Essa 


Answer the following questions : 


E A metallic sphere of weight 1.5 kg.wt. and of radius length 25 cm. » is suspended at a 
point on its surface by a string of length 25 cm. ; its other end is fixed at a point in vertical 
wall to be equilibrium as it rests on the wall » find magnitude of the tension in string and 


magnitude of the reaction of the wall ? 


Find general form of circle equation where its center (1 » 5) 
and its radius length 6 unit length. 


quizzes on Statics 


Owe 


| Answers of accumula 


(2)0) (3) (4) (с) 


F = 8 newton » the measure of the inclination angle 
of the resultant on F = 30° 


F=8 newton 


uo (DO (3)@ (4) (9) 


= 4/2 newton +R =4 newton, 


50 50/3 newton. 


Qoo Mo (o 


(4) (с) 


К = 15.16 kg.wt, »0 = 99° 30 


22.» 10 kg.wt. » R 24/201 клм. 


oo MoH (vo 


(4) (а) 


10073 gm.wt. » 1003/3 ртм. 


135° » prove by yourself. 


к = 42 newton » in direction of AC 


2043 1063 


917 newton +7 newton. 


Answers of accumulative quizzes 
on Geometry and Measurement 


Dea 


(ESIC 


[2] 
(1) The two planes ABCD +À B C D. 

(there are other solutions) 
(2) The two planes ABCD »AB B А 

(there are other solutions) 
(3) The two straight lines AB » BC. 

(there are other solutions) 
(4) AB sthe planc A B C D 

(there arc other solutions) 


(3) (4) (а) (5) (9) 


(5)AB 
(1)®) (2) (е) 


(1) Lateral area = 800 сп 


(300 (O 


(2) The volume = 


Total area = 576^/3 cm? 


(De@ (2) (а) (3) @ (4) (4) 


Lateral height = 15 cm. » 
40 ст? 


lateral area = 


(1) (a) (DO (3) 0) (4) 0) 


X ey +4Х-10у-5=0 


(1) Total area = 96 zt cm? 


(2) Volume = 96 3t cm? 


Answers of October tests 


(i)b (2e (зуь 
(ay (5)а ‹в)а 
e еа 
(1) 77 The two components 
are perpendicular 
2. F,=18cos60" Y" ® on 
=9 newton ® 


(2) 


+B, = 18 sin 60° = 93 newton s 


[o] 
[0] 


# 


y 

Consider OX is the direction of the first force. 

X = 1 x cos 0" + 2 cos 60” +З cos 90° 

#1х1+2х}Ь+{3х0=2 

Y= 1 x sin 0° + 2 x sin 60° +3 sin 90° 

кова, 3х1=2ү3 

лаз д E 3 

s Re2i+273 R= 2F + (213) 
= 4 newton 

23 


мапе = 255 


үз. 
52х20 > Y>0 20-60 


+. The magnitude of = 4 newton and its 
direction is MB 


Answers of Test 


(yb Me (Q4 
(4)b (5)d — (6)d 


і Answers of November tests 


(2)а 
(5)а 


Ga 
(Od 


(1) From the figure mm 


sin @=08 »cos 0 =0.6 


+ 30 cos 240° = – 15 
Y = 10 sin 0° + 20 sin 120° 
+30 sin 240° =- 513 
2151-53) 


s Re 225275 ёз ш 
=10ўзм. 
E E E 
ae a Ne 


Ө = 180° + 30° = 210° 
Le. In direction 30° South of West, 


(1) (D InAMNE: 


MN - (25) - Q0) = 15 em. 


ie: height = 15 cm. 


о 
> х 
/ 
E 
Cam в 
The lateral area = J x base perimeter x slant height 
=} x (4x40) x 25 = 2000 em? 
(3) The total area = 2000 + (40)? = 3600 cm? 
(4) The volume = + х (40) x 15 = 8000 en 


(2) 


+; The set of forces are in equilibrium. 

+. The line of action of f passes through the point E. 
+: Dis the midpoint of AB , DE / AC. 

2 E is the midpoint of BC 

BC = 6072 cm. (Pythagoras theorem) 

A АЕС is the triangle of forces where : 

AE BC-30 


4 2cm. 


SEC-30/2cm. »AC- 60cm. 


эь 
(S)e 


(3)b 
(6)а 


(1) (1) The area of the base = r 


N= 


cm. 
э the lateral area = X rL = JE X 6 x 10 
260 cm. 
(2) The total area = Л (L+) = Лх 6 (10 +6) 
= 96 tem? 


yn l0) - (6) = 8 cm. 


s Volumes +r ha 5 KE x8 


=96лст! 
(2): (60)? + (80)? = (100/7 


3-mp 
$T, 22004 3 = 120 gmt. 


(a) 5 +a — 14 = 102 cos 135° =- 10 
93.46 +b = 102 sin 135° = 10 


(b) Let the angle between 
the inclined plane and 
the horizontal be 0 


* Sin 1507 = sin 15 


(a) (X - 2) + (y #1)? 


Sx ey -4Х+2у-4=0 

(b) A MAB is the triangle of forces 

where AM = 60 cm. 

э МВ = 30 ст, 

+ АВ =(60)? –(30)? 
23045 

Applying the triangle 


of forces rule : 


Sacha 10. 
307 60 ^ [5 
1033. 2043 


3 
SF gnat, T2 SE вам 


= 24840 em? 
ч volume ofthe cone =$ t êh 
ee Û xx x45 = 24840 
r= 22.959 cm. 


(b) © (AB = (BC)? + (АС)? 


(a) X =8 cos 0* +63 cos 30° 
+5 cos 60° +43 cos 90° 


LE] 


=вх1+6үз х 


ideae 


р 
=8 sin 0° + 613 sin 30° +5 sin 60° +43 sin 90° 


-axoee bs „9З 


» BC -A[(407 + (407 


=4072 


" 
| Answers of school book [2] @ + The set of forces are in equilibrium ^ CE= 2072 and AE = 202 
examina „ : 
(e) Volume ofthe wax = volume of ce =- F passes though he point E ê G (S авансов вна 
= (30)? = 27000 cm? эг Dis the midpoint of d „r T | 30 
а " 577 8% of wax had been lost during the RB SDE AC “жүз 202 40 
@ DO Be (O ling and transfe ES کے‎ Р 
REMENO 2. Bis the midpoint of CB. агата 1592 newton, 
а "The volume of the cone = 92% x 27000 


(DM (2) (3)6) (4) (а) 
(5) (0) (6) (а) (7) 6) (8) () 
(9) (а) (10) (а) (11) (b) (12) (4) 
(13) (а) (14) (а) (15) (е) (16) b) 
(17) (а) (18) (а) (19) (9) (20) (с) 


| 
© 


Applying lami's rule 


The side length of the base. 
74042 10 cm. 
Volume = 4 x base area x h 8 


1 
ps x13 
1300 


® 


Pm i с в 


(1)) (2)(b) (3)) (4) 
(5) (6) (а) (7) (8) (а) 
(9)() (10) œ) (n (d) (12) (e) 
(13) (a) (14) (b) (15) (с) a6 (4) 
(17) (5) (18) (c) (9) (а) (20) (d) 


+ (100)? = (60)? + (80)? 
2 A ABC is right-angled triangle at С 


From lami's rule : 


5 


‘The centre of the circle is the midpoint of AB 
(5)252422)-a -0 

‘The diameter length = [0—67 + (2 + 4) = 612 
2 The radius r= 34/2 

^. The equation of the circle is : 

x-3 + (y+ = (312) 
x+y -6 +2 


3 
(Deo (2)@ (3) (4) @) 
(5)) (6) (ъъ (8) 
(9) (0 (10) (c) a0 (а) (12) ©) 
(13) (c) (14) (©) (15) (a) (16) (a) 
(17) (с) (18) (а) (19) (b) (20) (d) 


Ө 
The radius = (3-7) + 2-5) = 5 length unit. 


77 The centre is (7 5—5) 
^. The equation of the circle is : 
-P +(у +50 = 


=100x $ = 80 ртм. 


a 


+ A ABC is a triangle of forces ® 


= 10 x ¥ = 30 newton 


am PS 
р 


» The reaction of the wall R = 6 x 22 = 18 newton 


(1) (2)(а) (3)(4) 
(5)0) (6)() (7) 
(9) (10) (b) au d 
(13) @) (14) (d) (15) (а) 
(a7) @) (18) (a) (19) (с) 


7: The quadrilateral pyramid is regular 


. ABCD is a square 
+2 The area of the square ABCD = 9 cm? 


АВ=ВС = 3cm. 


NX: 
*AN=—— 


2. MN NS (SE 


2 A ABC is right angled at B 


. AC= 33 = 


{2 em. 


2 N is a midpoint of AC. 


right angled at N 


(4) 
(8)@ 
(12) (a) 
(16) (о) 
(20) (а) 


м 


"The wall is smooth 
^R Lthe wall 


Ea. 
Ep” 


® 


The set of forces are 
in equilibrium 


2. T passes through M the point M 
+. A ABM is the triangle of forces 


AM =2 MB =r AB er -r =3 
TLRs 

newton‏ 1073 = کے ےہ 
0 17678 

sR 5з newton 2 Рек = 53 newton 


(1)) (2)) (3) (4) (0 
(5) (b) (6)(c) (7) (bo) (8) (©) 
(9) (b) (10) (c) (1) (e) (12) (e) 
(13) (4) a4 (d) (15) b) (16) (a) 
anc) (18) (a) (19) (с) (20) (b) 


Apply lami's rule : 


[2] 


sit. 
Sin 97 


-O 


= 63 newton 


prie ® 
r= 120° 1273 newton 


77 The length of the diameter = 18 length units. 
7. r2 9 length units 

centre is (~2 53) 

2. The equation of the circle is : 

(x--3J «3-9 
х?+ах+4+у?-бу+9=В1 

SX ey +4 X-6y-68 =0 


E 


IET минне choice questions ) 


(000 (DM (з HO 
(500 (O (DG) (8) (а) 
(om GO (и) Do 
36) — 94) азо авф 
(17) (a) a8) 029) (а) (20) (b) 


A ABC is a right angled triangle at £ С 


X =F cos 0° + 6 cos 90° + 42 cos 135° 
+ (2 cos 225° +k cos 270° 


AX=F-9 
» Y=F sin 0° 4 6 sin 90° "- 
+4972 sin 135° 

+592 sin 225° + k sin 270° 


„Ү=5-К 
The resultant = 2 in direction of north 


2 (AB)? = 60* +801 A D 
7. AB = 100 cm. A" 
6, 
From lami's rule % Ке” 
"We cos 
7" sin 90° sin 6, sin O, 
с„ю„4, = == 
+ sin 0, = RE RE s sino, 8 


wo. T 
MUN 
1,=200x $= 

»T, = 200 x 3 = 120 gmt. 


^ IT, = T, |=] 160~120|=40 


160 ртм. 


The centre of C, is (5 = 2) and its radius r, = 2 
» the centre of C, is (- 7 ›3) and its radius 
» the distance between their centres 

=ү(5-( 7)" +)-2-3 = 
‘v The distance between the two centres >r, жт, 
^ The two circles are distant. 


LINETTITNE 


Bonen-3 


(1) (а) (2) 0) зэ) (No 
(HO (6) Q0 (7) @ (8)(b) 
(9) (10) 0) Ш) (а) (22) (©) 
(13) (а) a4 (€) (15) (d) аб (о) 
(17) (д) as) (с) (19) (c) (20) (с) 


Draw МС ОА 
7 MA=MO=r 


7 M Ethe straight line y =X »" 
7^. The coordinates of M is (4 »4) sr= 47+ 4 = 412 


2. The equation of the circle is : (X 4)* + (y -4) = 32 
8 EI-Monofia 

wA DA (зе (00 

(9® (ба DO (A 

(om aww аре) — 2 

(13) (b) (14) (а) (15) (с) аб (4) 

and) аў DE — Q90 


Let AB in the direction of OX 
2X 2205 0° + 43 cos 30° 
+8 cos 60° + 23 cos 90° & 
+4 cos 120° A 
-22x144 3 +в» X 
+243x0+4x51=10 


»Y - 2 sin 0° + 43 sin 30° + 8 sin 60° 
+273 sin 90° + 4 sin 120° 


x0s4 3x32 8x a зіна E 


1073 
= R=101+ 1073) 
7 R= (007 «00/3 = 20 калм. 
TN 28-607 


2 The magnitude of R = 20 kg. wt. and its direction 
makes an angle of measure 60° with AB 


The length of the perpendicular drawn from the 
centre (1 » 1) to the straight line 


«13004010231 6, 


2. The equation of the circle is (X — 1)? + (y - 1)" = 36 


El-Dakahlia 


аө (2)) (3) (4) 
(5) (а) (6) (а) (7) (а) (8) 
(9) (а) (10) (с) (1) (e) (12)() 
(13) (©) (14) (с) (15) (d) (16) (b) 
(17) (9 (18) (а) (19) (с) (20) (а) 


72 The two planes are smooth 
£ r, andr, are 
perpendicular to the two 
planes and passing through 
the center of the sphere 
Applying lami's rule 


ә 


`. т, (The reaction of the vertical plane) = —= —. enis 


ei 


км. 


»t, (The reaction of the inclined plane) = ZZ kg wt. 


Volume of the pyramid — i base area x height 


5 1296 = 4 x (18)? x height M 

height = 12 cm. 

The slant heigi 

The lateral area vA 
Pm B 

= 4 «(4x 18) x 15 = 540 cm? 


(De (DE (3) @) (4) (d) 
(5) (b) (6) (а) (7)) (8)(b) 
(9)0) (10) (4) (11) (а) (12) (b) 
(13) (c) (14) (d) (15) (с) (16) (о) 
(17) «9 (18) (c) (19) (с) (20) (а) 


Тһе slant height 


=4 ао? +0103), 


-20cm. 
The lateral area 


Applying lami's rule 
mm — 
sin (90° + 8) 90° 


3 


X =6 cos 0° + 24/3 cos 30° 


MO QO Ma (He +6 cos 60° +23 cos 90° 
(8)9) (OM (DEO) — (8)6) | Xe 12 newton 
(9)0 (AMD ADe) — (24) | + ¥=6 sino” «213 sin 30° 
азе asw аә бө + 6 sin 60° +23 sin 90° 
AD аву) аза) — Qo |лү=бүз 
R=, (127 + (63) =617 newton 
AABM is the triangle of forces ^ AB =+ 53 = 13 em. 
AB = GDF 7. The total area = Zt + tr Û 
R39. T —€Q—— — 
dme 1 ® =m (5) +x 5 x 13 
5 P= R = 52 newton 
= 152 newton, ® 


"The formed solid is two cones 
with common base and equal heights 
зге 6 sin 60° = 343 cm. 
she3em, 


„ The volume of each сопе 


=} rN) x3=27 rem? 


2. The volume of the whole solid = 54 7t cm? 


аб — (0 (з= (4® 
(5)@) (6) (d) (7) (b) (8) (>) 
(9) aww сауу — 02) 
a3)4) — 140) азо — a6) 
але аў 019) () (20) (а) 


2 newton, 
in 0° 23 sin 30° 

+ 6 sin 60° + 273 sin 90° 
2. Ү 26013 newton. 


NT newton 


(ою — (20 DA 
(9 (OM (Ту) 
(9)0 (AMO «UE 
аза) — (46) — (5) 
(ano) 089) 90 


1F 
S F+2cos 120° =0 
sl 


(4) @) 
(8) (b) 
(12) (b) 
(16) (b) 
(20) (d) 


Wwa — (2) (за (00 
(5)(с) (6)0) Uto) (8)) 
(9)(b) (10) (c) (1) (b) 2) (a) 
аза — (46) — 150) — (1690) 
(17) (a) (18) (a) (19) (b) (20) (a) 


The wall is smooth 
^ R the wall 


= The set of forces are 


in equilibrium. 
7 T passes through the point M 
7. A ABM is the triangle of forces 


+АВ «1507-253 «2545. 
i 15 


ua yr 


4 cos 0° +2 cos 60° 
+ 5 сох 120° 


+373 cos 210° 
160 


=4х1+2х1+5х- l} 
4х1+2х}+5х-+ 


STE 3 км. D 


The equation of the circle is (X= 1)" + (y- 5) 


sx ey -2x-10y-1020 


Oo RT A 
2 
The quadrilateral Pyramid is regular: + Y =4 sin 0° +2 sin 60° + 5 sin 120° 33/3 sin 210° 
^. The base is a square its side length = 10 Б Уй 
2. The base area = (10)? = 100 ст? =4хо+2х 5x +313 13 
+The li = 60 x 4 = 240 em? PETI 
wwa Da (зе Ы mu M EXE 
^ The total area = 240 + 100 = 340 em? 
HO (6 (De (Be newton 
(9) (а) (10) (c) (11) (d) (2) (b) EH 
ao asw asw адо |= 50213 cos 30" tan 0= =3 
anc) asa аза ор pco va aeu "X0 азе asang 
11 12 


SCIENTIFIC SECTION 


By а group of supervisors 


= 
o 
ш 
= 
= 
2 
p 
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Answers 
of Unit One 


mulat 


(4)с (5)c 
(9)с (0e 
a4b  ü5d 
AC 2 DM or DB ,O AD »MB 
xercise ( 
Multiple choice questions 
(d (2)с (3)4 (4)с (5)c 
(6)b (7)ь (8c (9)b Ae 
ape аз» 3a ада (5с 
ава ать аза — (9d  QUb 
Оре He (зс Qc asa 
20b Qna (с 94 (0с 
Gia 32a (33)Ь дс BSb 
Gb (37)с (38b (з9)а  (49c 
Ga (a (4)b (e (45d 
(46d (Mb (4c (49)c 
Essay questions 


R= +15 = 17 kg.wt. tan6- E 


2615338 


2. Let the two forces be F} + F newton 


T+FE 


= tan 30° 


< P}+F}=2500 (1) 


Li B) 

Substituting from (3) in (1): 

2. 3F + FF = 2500 +. 4F}= 2500 

a FR 2. Fy = 25 newton 

‘Substituting in (2) : 2. Е, =25 13 newton 

2. The magnitudes of the two forces аге: 

2573 +25 newton. 

B" 

(26 = (30)? + (16)? + 2 x 30 x 16 cos a 

E +. a= 120° 

u 

(7) =+ (6+ 2x9 x6 cosa 

cosas- 4 2. «= 120° 
FE a 

n 0 = گے‎ 2 ө 40" 5336 


9+ 6со5 120" 2 


в ={(5 «(8 +2 «15 x 18 cos 120° 


маз 
23131 кам. 
= 18 sin 120° Gu 
шыту сы - 
E 
2 D 
7.82 68 SÈ 5i 
а ма 
= 120° ,8-30* A 
=—Fsin 120° _— мы, 
tan 30° = T2 F cos 120" а чы 
m @ ® 
“Ys "ex 
uid Fs 
jren-ir s F=6kgawt. 
=U +6 +2 х12 «6» cos 120° 
= R=673 kgewt. 


Another solution : 

2 The resultant is perpendicular to the second force. 
012-37 2 F=6kg.wt. 

^ R= [02-6 = 673 kgm. 

u 

Let F, be the smaller force xe х 
and F, is the greater force. “a 

» the resultant is perpendicular to F} 

2 Fı +30 cos =0 


T 


SF 23042 = 1573 kgm. 


R= (1573)? «Go? +2 1513 x30x(-B) 
= 1S kgmt, 


о 
ав = (512) + 0522525 cos 45° 
ARS 55 newton 


stan @ = — 531045" „| 
Зү2 +5 сов45° 3 


0= 18° 266 


@к= dor e (8102) +243 «312 «008 45° 


^ R=315 newton 


PEL رہ‎ 
з+зү2 сова5 2 


0=26°3 51 


зук aso? e aso +2 150 x 150 x cos 120° 


= 150 newton 

Another solution : 

R 22 x 150 x cos 60° = 150 newton 

» the resultant bisects the angle between the two 
forces, 


a 
(aE =F + (4? +2 x F x4 cos 120° 
F-4 F-32=0 2. (F+4)(F-8)=0 


F=8 newton 
"NETT 


see qr 
ES 


= 30° 


77 The resultant is perpendicular to the first force 


2 YBF+2Fesa=0 cosa 


= a= 150° » when F: 


Ast) + оо? +2 «1573 x30 cos 150° 


5 


= 15 newton 

ш 

+ The resultant is perpendicular to the second force 

282=8-Б 22=8-6 

28=6 ^ Fy= 76 newton 

VERF cos =0 2. V6 +272 cos a=0 
2 S1 z 2150 
212 

B 

» „кшп _ 1 

шшш 16+F cos 120° “PB 

+ 16-4 F=3F 228=16 

= P=8kgm. 

+. R=YQOF +(8 + 2x16 x8 cos 120° = 8/3 калм. 

ш 

‘The resultant of 1“ and 2 © forces 


[Gy « Q07 +2 55x 10c0s 60° = 54/7 newton 
+ The maximum value of the resultant of 
the three forces = 5*7 +417 =97 newton 
The minimum value of the resultant of the three 


forces = 57-47 =17 newton 
om 


(1): GF? - FP « GF «2x2Fx3Fcos 8 
2 9Р2=13Е2+12Е2со50 
i + Ө = 109° 2816 


(2) 7: The resultant = F =3 F-2 F 
+ The measure of the angle between 


the two forces = 180° 


»Stics 1 


(3) +: The resultant = 5 F =2F+3F 
2 The measure of the angle between 
the two forces = zero 
(4) (fis = FF + GFP +2x2F x3 Feos8 
= 13F? = 13F?+12F?cos@ 


2. cos 8 = zero 78-907 


(1) ++ The direction of the resultant is perpendicular 
to the second force. 
J F42cos120* 20 ^ F=1 newton 
> unás = 2988120 T 
(2) апаз = IS {ЗР 
F= (3 +1) newton 
 RE[2 +10] 
4. The minimum value of R = 2 newton 
AF -F=2 
and the maximum value of R = 10 newton 
2. Fj +R, =10 @ 
2 Fı =6newton s F,=4newton 
в. ={вї + 41+ 26 x 4 cos 120° = 24/7 newton 
ш 
Let the two forces be F and F +3 
^? The resultant is perpendicular to the smaller force. 
S F+(F+3)cosa=0 J cosas oF 


R= 


A 27 =F? +(F +3) +2 xF x (F +3) x 


=F? +F?+6F+9-2F? 
+ The two forces are 3 newton and 6 newton 
= 120° 


Let the two forces be F, and F} 

+ In the first case: 10=F} +F} 
* In the second сазе: 
13=F}+F}+2F xF x} 


а) 


EE ESAE] 


2 10F}=F{+9 


2 (F-9) (FÎ-1)=0 


E =1 


+R, =2 Fos (187-9) =6 
+ Fsin$=3 @ 
squaring the two equations and adding them 
ES F'cos! $+ F? sin? & 26243? 


= F? (cos? $ + sin? $) =45 


= [45 =31Skemt. 
[20] 
‘In the first case : R =F Î + F $ + 2 F; Р, cos 120° 
zs RisFIeFi-FQF, a 
* In the second сазе: 
‘The measure of the angle between the two forces = 60° 
3R =F}+F}+F, F, @ 
‘Substituting from (1) in (2) 


23 (F7+F3-F, F)=F}+F}+F Е, 
+ 2F]+2F}-4F, F,=0 
:.F}-2F, F,+F}=0 

Fı =F; 


^(-F) 20 


+. Ry in the first case makes an angle of measure 60° 
мар, 

Rz in the second case makes an angle of measure 30° 

with Ё; from the other side. 

2. The measure of the angle between the two 
resultants = 90° 


(5) 


(450°) F; - (F +a) = (10 560°) 
R=F +F, 
2. (10 cos 60° + 10 sin 60°) 

= (4 cos 0° +4 sin 0°) + (F cosa +F sina) 
^ (5 +513) 450) F cosa +F sin o) 
s Foosa+4=5 


^Fosuzl 


w 
0) 


s F=¥76 = 219 newton 

Another solution : 

Applying cosine rule : 

F? = (10)? + (49-2 x 4 x 10 x cos 60° 
76 

^ Fe 219 newton 


LetF,>F, AFQ-TESBJS Рү=15+Р, (1) 
GS* =F}+F}+2F, «Fa x} 
substituting from (1) 
412252225 F3 30F, 4 Fj- IS F,-F] 
F}+15P,-1000=0 < (F +40) (Е,-25)=0 
F,=25 

2. The two forces are 40 and 25 newton 


F,+F,=4 Fı =4-Fy а) 
13 = (FJ? + (F^ + 2 Е, F cos 60° 
Substituting from (1): 

+133 (4-F,)?+F3+(4-F,) x Fy 

= 13=16-8F,+F}+F}+4F,-F} 

n F}-4F,+3=0 2-10) (Е,-3)=0 


Р,=10г3 
+. The two forces are 1 and 3 newton 


6 


Let the two forces be Е, and Е, where Р, <F, 

< F} +F,=40 then F} =40-F, [n] 
77 The resultant = 20 kg.wt. 

2. 400 =F +F 1+ 2F, Fy cos a (2) 


+ The resultant is perpendicular to the smaller force 
oF, +F, cos a=0 

5 соза = -р substituting (2): 

s.400 =F f+ F-2, ERG 

^4 -FPeFj-2F] 

^40 zFi-Fi 

‘Substituting from (1) : 2, 400 = F3 - (40 Ej 

+. 400 = F3- 1600 + 80 F, F3 

+ 2000 = 80 F; Fj =25 кам. 
Substituting in (1): 

Fı = 15 kg.wt, эсоз a= 
[25] 

Ry =2Feos60"=F R,=2(2F)cos30"=2V3F 
+ R,-Ry=1 +243 F-Fel 


11 
14243 
a 3-1 


Fa 


[25] 

First case : 

(SF (m+ n =F + QE? e2xrx2 Foose 
SFP (m?+2m+1)-SF?=4F? cosa 

2. SF? m(m+2)=4F? cosa 

Second case : 


a) 


[srt - o] =F? «ap? 2 «r2 reos 00-0) 
SF? (п2-2т+1)-5Е2=4Е2 sino. 
2 5Р2 m(m-2)=4 FP sin o 

by dividing (2) + (1) : 


ЗЕ? m (m-2) _ 4F? sin a 
SF'mim*2 AFcxa 


Q) 


s е minimum value =F, - F} where F, > Е, 
B 
EEF 3F +3Fj=TF TF 


d 
2-i 


ЛАВ S IF, 


+: The ratio between the two forces = 5:2 


(2) FE, FIR =4 3:13 
AF=4m > F=3m 5 R= 


E 13m) = (m+ Gm «26 m)Q сова 
216 m?—-9m? 

n -16m -9 

2. сово = 1317-167-907 


13m 


E 
2. The measure of the angle between the 


two forces = cos"! (=!) = 120° 


(3) <: The resultant L F} 
2 F} +, cos ae zero 


nosas 
2 The measure of the angle between the two 
forces cos"! (Ê) 
(4) +: The measure of the angle between the two 
forces = 90° 
++ the two forces are unequal 
<The force inclined toward the greater force 
^, The measure of the angle Ө between the 
greater force and the resultant must be less 
than 45* 
(5) Representing the two 
forces F, » F, as two 


Incase of R L R + then ABCD is rhombus 
AB=AD FF; 
(6) R? =F? + (4)? + 2 (F) (4) cos 120° 
n R=P-4F+16 
R= (F-2) +12 
R={F-2 +12 
7. The smallest value of the resultant is when 
F=2 


(7 ) As Е, increases as the 
resultant lean towards Р 
the greater force which ei SY! 
is doubled and hence f 1 


the angle between he = © 

resultant and the second © 

force increases. © 

ie. 0,» 6, 

The opposite figure show the idea. 

ıı F =F +3 F +2 (F) (3F) соза 

a= ла=150 
{ЗЕ sin 150° B 


9 tan O, = 
воо 150° 
+ 8, = 120° and so Ө, = 150° — 120° = 30° 
8,246; 


(9)3sF, «12 29582144 (1) 
5458,16 2165825256 (2) 
By adding (1) »(2): 


2 25sF}+F}s400 2.558520 
(0)-1sF,s9 » 3<F,s7 


2 4sF,+F,)s16 a) 
2158159 s -7я-Р,я-3 
2-6SF,-F,s6 20518-16 (2) 


From (1) :Q):0sR s16 


5«F,«20 › 12<F,<21 
^SISESESAD 
When û = 
(P + (12? s FF + FF в (20) + (21) 
2169 SF? +F} 5841 
.. 13 4FF+F <29 
21358541 when 0<0 <F 

а 


Tn the first сазе: 


Let the two forces be F and 2 F and the measure of 
the angle between them = cr 


2Fsna anga 2na 
F+2Feosg OT Zeon 


In the second case : 
‘The small force = F + 4 and the great force = 4 F 


+ tan B= а) 


F+4+4Foosa e 


From (1) and (2) : 
2smo ___ 4Fsina 
” I+2cosa F+4+4Fcosa 
— 2F 
Ficosa F+4+4Feosa 


n F+4 +4 F eos t= 2F +4 F cos a 

2 F+4=2F n F =4 kg.wt. 

7 In the first сазе: 

The magnitude of the first force is 4 kg.wt. 

» the magnitude of the second force is 8 kg.wt. 
лк 16+64+2 48 соза =4{5 + 4соза 
+ in the second case : 

‘The magnitude of the first force is 8 kg.wt. 

+ the magnitude of the second force is 16 kg.wt. 


+R, =64+256+2 х8 х16 соза =8{5 + 4 cosa. 
QE AS+ cose _ j 

CR gfsedcosa 2 

a 

In the first сазе: 

R?=F}+F}+2F, Fz cosa w 


In the second сазе: 
3R?=F]+F3+2F, Е, cos (180° o) 


.. 3R =F +F3-2F, Е, соза @ 
multiplying (1) x 3 » then subtracting (2) from (1): 
2. ro=2F}+2F}+8F, Е, cosa 
Fi-F} 

ЗЕР, 
Let 6, is inclination angle of R on Е, 
_ TII 
“Re 


COS A= (3) 


tan 0; 


оха 
Let 6, is the inclination angle of R3 on Е, 
Е, sin (180° - a) 

C F+ Foos (180° - a) 


^ Еі sin? a= Р -Е2 со a 
F3 (sin? а + cos? o) =F} 


Ен? 


‘Substituting in (3) 
a= 120° 


+» m(Z САЈ) = 90° (given) 
and AB is a median from the vertex of the right angle 
#AB= 31С=ВЈ=ВС FE 


ET 
tan (2 CJA) = = 
R3 {з 
<. m(Z CJA) = 30° ^. m (Z ACB) = 60° 
A ABC is equilateral triangle 


m(Z ACB) =m (Z CAB) = т (/ CAD) = 60° 
a= 120" 


» Statics 


600 sin 45" 


msn 45" 13923 gmt. 9/75 


00 sin 30" 2310658 gm. @ 


Е 
= 


а 

The component in the. 

North direction = 100 sin 45° we« 
75012 атм. 

The component in the West direction 

= 100 cos 45° = 50*/2 gm.wt. 


= 125045 
Bt Sin 135 


= I2kg.wt, 


Fj = 160 cos 30° 
= 8073 отм. 


Е, = 300 sin 60° 
= 15073 dyne 


= 80 cos 60° 


=40 newton 
Е, = 80 cos 30° = 40773 newton 


Fr, =42 sin 60° 
=21{3 newton e 


B uit 
=À 


© + 
Е =60зїпӨ =60 x $ =36 newton 


Е, = 60 cos 6 = 60 x $ = 48 newton 


ETT 
Fit ga agre 9os 13327 mt. 


Go? = (is 5 «ey 


Е; = 15 newton 
B 
af 20 sinss" 
| = a= D = 11474 newton 


when the angle with the horizontal decreases less than 
5° the magnitude of the component of the weight in 
the direction of the two rods increases till it became 
unlimited when the rods are horizontal. 


& ® 
d. 
б = 150 шм. 
F,=390 cos = med s 360 тм. 
ш 


T, in direction of AB 
5000 x sin 30* 
500538507. 25882 N 


» T, in direction of AC 


Ex 


Important remark : 
We will solve the problems of this exercise using the 
polar angles» but it is possible use the resolution of 
the forces into two perpendicular directions, 


ESTE [iiis choice questions | 


(1)с (2)  (3)c (404 (5)а 
(6)a (7)Ь  (8)c (9)а (10)с 
ара anc аза аа 

(15) First : b Seond:c (16)b (10e 
аза (9a (20)а Qc (223b 
23a  QOb 

| сопа | 

п 


(1) X =27 cos 0° + 18 cos 90° + 122 cos 135° 
+15{2 cos 225° +9 cos 270° 
221x1418x04 122x315 
1 
+9 х0 = zero 
УУ 227 sin 0* + 18 sin 90° + 122 sin 135° 
+ 152 sin 225° +9 sin 270° 
-200x0418x 14 122 x + 1512 5L 


т IH 


+9х-1=6 


: 1 2 R= 6 newton 
^, The magnitude of R = 6 newton and acts in the 
direction of OY 
(2) X = 4 cos 60° + 34/3 cos 270° + 2/3 cos 330° 
3 
=4x} +33 хо+2 CENE 
Y= a por ی‎ 


Р Das scien РЕЛЕ 
28=51- з 


EI mr 3) =7 newton 


.62325* 17 


= The magnitude of R = 37 newton and makes 
an angle of measure 325° 17 with OX 


Statics 00 


m .- 

Consider OX is the direction 

of the first force. Ed 

X =1 x cos 0° + 2 cos 60° +3 cos 90° 
=1x1+2x $ +ү3хо=2 

Y=1 x sin 0° +2 x sin 60° +3 sin 90° 


оза D esie 


21+213 ва (213) =4 newton 


T 3 .8-60* 


~ The magnitude of R = 4 newton and its direction 
is MB 


LAM @ 
Suppose OX is the direction 
of the first force x 5 


Х =8 cos 0° + 41/3 cos 30° 
+63 cos 150° +14 соз 240° (D 


ase ix ер (21) н (4) 
2846-9-72-2 

+Y 2 8 sin 0° + 43 sin 30° 

+63 sin 150° + 14 sin 240° 
=8x0+4/3x4+6]3x4+14x( 3 
zi 213 


К=-2 


> X and Y are negative 7.822407 


+ The magnitude of the resultant is 4 newton and 
‘makes an angle of measure 240° with OX 


Le. In direction of 4* force 


n @ 

Consider OX be the direction “2 

of first force ii к 

X= 20080" +32 соз 45° = 
+213 cos 150° +3 cos 270° 


22x143 2x Cae 3 хо=2 


+ ¥=2sin 0° « 31/2 sin 45° +23 sin 150° +3 sin 270° 
атаара =3 
v R=21+3 j Re +6 ={13 newton 


sun8-3 28256 19 


рн ИЕС. [13 netwon and makes. 
an angle of measure 56° 19 with OX 

Le. Between 29 and 3" forces and makes an angle 
of measure 11° 19 with 2" force. 


Bg же 
X =9 cos 0° +6 cos 90° 
+472 cos 135° m 9 
+5{2 cos 225° ® 
+5соз 270° sA 
=9x1+6x04492x-14542x-L 
т [E 
+5х0=тего 


sin 0° + 6 sin 90° + 42 sin 135° + 52 sin 225° 
+ 5 sin 270° 
=9х0+6х1+4{2х-1-+5{2х- 
2 
=0 
+E 
The forces are in equilibrium. 
a 
X = 60 cos 90° + 88 cos 210° 
+ 60 cos 330° 


+®хо+авх-Ў+@ 


m үз 
Y = 60 sin 90° + 88 sin 210° + 60 sin 330° 
=60x1+88x-} +60х-1=-14 
=-мүз 1-14] 
3) +14 
ey 
ads {з 
7 X and Y are both negative. =210° 


+. The magnitude of R = 28 gm.wt. and acts in the 
direction 30° South of the West. 


28 тм. 


ка 
+ X4 cos 0° + 2 cos 60° Р 
+5 cos 120° "— = 
+ 33 cos 210° «| © 
=4x1+2x4+5x-} E» 
saa 


3x 


+Y =4 sin 0° + 2 sin 60° + 5 sin 120° +313 sin 210° 
„ыбылы ПИРА Быз зх-}ф=2{з 


R=-21+213 j 


s Rey 2? + (23) =4 newton 


yX«0,Y»0 


@ 
z YX 


Suppose OX in the direction of the 1% force. 
X= 2F cos 0° +3 F cos 120° + 4 F cos 240° 
=2Fx1+3Fx-}+4Fx-}=-$F 
„¥= 2F sin 0° +3 F sin 120° +4 F sin 240° 


d + ж, 


к ы 


=2Ех0+3Ех-— 


2. The magnitude of the resultant is 3 Е newton and its 
direction makes an angle of measure 210° with OX 


ie. Between the forces 3 F » 4 F and perpendicular to 
the force 3F 


12 


Pe 


NT TAL За 
2. X = 25 cos 90° + 15 cos 210° + 20 cos 330° 


45 oss сі 


=25х0+15х-77+20х-р= i5 
Y - 25 sin 90° + 15 sin 210° + 20 sin 330° 
=25 ×1 +15 ×-‡ +20 ×-‡ = 


Ra T+] 


R= (2513 ems? = 513 newton 


3 z 0= 60" 


+. The resultant = 5 3 newton in magnitude and 
makes an angle of measure 60° with OX 

ie. Between MA « MB making an angle of measure 
30* with MA 


Let ҮҮ is the axis of symmetry x 
of A ABC and the point A 
Coincides the origin O é 
х= 673 cos 0° + 4 cos 30° + 4 cos 330° 
«рухта на ifs 
Y= icq Pol 
=6 3x054x нех ао 


®=тоүз 

В = 1013 newton and acts due to OX ѓе. CB 
ш 
Let YY is the symmetric e 4 x 
axis of A ABC » point A ©, 
coincides on the origin О PEN 

2. X=4 cos 60° D 


+ 1 x cos 120° +2 cos 180° +33 cos 270° 
x}+1x(-})+2x-1+33x0= 


» Statics 00 


1+ ¥ =4 sin 60° + I x sin 120° +2 sin 180° +33 sin 270" 


45 


zaxil.l xPaasoesfix-i- 


3 
2 


^: ДАВС is right-angled at B. 
ЛАС = (37 +F = 5 от. А 


cos a= $ ysina= $ Б, 
X=2cos 0° +5 cos o 


+3 cos 90° 


x1+5x $ e3xzero- 6 

„¥ 22 sin 0° +5 sina +3 sin 90° 
#2х0+5хф+3х1=6 

a R=61+6) 

s R= GF +P = 6\2 клм. 

stan = $ =1 s 8-455 

^, The resultant is of magnitude 6*[2 кем. 
and makes an angle of measure 45* with AB 


ABC is right-angled at B 


2 AC = [8 +61 =10ст. 
2 sin = = 2 


, =+ 


= 12 cos 0° + 262 соз 45° + 4 соз 90° 
+40 cos (180° + a) 


= 12x1 +262 x +4 x<0 + 40 <= 


E 


, ¥= 12 sin 0° +262 sin 45° + 4 sin 90° 
+40 sin (180° + o) 
=12х0+26{2 x +4 x 1 +40 x 


ok 
+. R =6 +61 - 62 newton 
stan @=1 2.9 = 45° 
2 The magnitude of Ё = 61/2 newton 

and makes an angle of measure 45° with AB 
ш 
+ AADO is an isosceles 
and right-angled at A 
- m (Z AOD) 
> A OBC is right-angled at B 
OC 22) « (9) = 15cm. 
" - ae us 
n cos 0= 2 ={,пӨ= к=} 
2 x cos 45° + 6 cos 90° 
+ 10 cos (180° — 8) + 4 cos 180° 


1+6) 


X=12 


1 
=12{2 х-1-+6хтето+10х-#Ф+4х-1 
rn $ 


= 122 sin 45° + 6 sin 90° + 10 sin (180° — 0) 
+4 sin 180° 
1 3 
= 122 x +6 x1 +10 $ +4 «x0 =24 
moo d i 
28-34] R= kgwt, 
‘The magnitude of the resultant = 24 kg.wt. and acts 
in the direction OY 
Le. In the direction of BC 
>] 
X = 8 cos 0° + 63 соз 30° 
+ 5 cos 60° +473 cos 90° ү, 
3 
=®х1+6{з. AH x 
+5xh4473x0=2 
5 Y =8 sin 0° + 63 sin 30° + 5 sin 60° +4 *[3 sin 90° 
=8х0+6 Bx bese азі Sf 
193+ 
+i 


tan @= 19 [з 


UNIT 


1 


ie. Resultant direction is between AC and AD. 
making an angle of measure 40° 9 with AB 


0 "ue" 
Let AB in the direction of OX н) 
s X 22 cos 0° +413 cos 30° 


+8005 60° 2 3cs9* ЕЕ) 
+4 cos 120° @ 


2 
Bx ax] 


=2х1+4 


213х0+4х 10 


»Y 22 sin 0° +43 sin 30° +8 sin 60° 
23 sin 90° + 4 sin 120° 


Үз 


LET 


=#2х0+4{зх}+Вх-у-+2{3х1+4х-у 


=10үз 


0110155 
Gor «03 
iun pe lg 282609 
2 The magnitude of R = 20 kg.wt. and makes 
an angle of measure 60* with AB 
ш x 
Let ОА in the direction of OX 
X=4c0s0°+3.os 60° Ñ 


= 20 kg.wt, 


+4 cos 240° + cos 300° 

=4x1+3x}+2 x} 
х-1+4х-1+1 = 

+5x-1+4 2+7 2 


+Y=4 sin 0° +3 sin 60° + 2 sin 120° + 5 sin 180° 


Үз „Зз 


+4 sin 240° + sin 300° 24x04 3x 42x 


(35:3 2 3 
= 


+5х0+4х- 


aR=-21 

2. The magnitude of the resultant = 2 gm.wt. 
and acts due to OX 

ie. In the direction of OD 


[4] 


In A ABC which is 
right-angled at В © 


+ AC = [60 + (80) = 100 cm. 


dao, 


29.3 PES 
mi »unü- 


mem > 
$ 


ox diee Hg ge 
Сахая Фаз хур} +8х0= 9 
+= 12sin0* +10 sin û + 15 sin (INY 0) in 270° 
=12x0+10x $+15x $ 48x-1-12 
2 R=9i+12j 
Re? «027 = 15 newton » tan a= 12 = 4 
tan a= tan 8 +X>0+¥>0 
2. The resultant acts in the direction of BD 


ш 
© A AHB is right-angled at B. 
АН = (5F « 02) = 13 em. 
z sin (Z BAH) = $ 
scos (4 BAH) = 42 
+ AC is a diagonal of the square ABCD +. 
2. X 22 cos 0° + 13 cos (4 BAH) + 9 cos 90° 
+42 cos 225° 
=2х1+13х J$ 


а= 45° 


2x—-210 
"n 


„¥ =2 sin 0° + 13 sin (Z BAH) + 9 sin 90° 
+ 42 sin 225° 

х0+13х 
R-101410j 

+. R= (0F +107 = 1072 тәм. 


9x04 


54914442 


T 


> AC is a diagonal in 
the square 
т(2 CAD) =45° 


MA =3[5em. 
sina s qe * 
sin A AFD which is right-angled at D 
AF= CPF a 


í „1. 
Maia cu RM CE 
2. X 22 cos 0° + 1275 cos a + 4^[5 cos (90° — B) 
+4 cos 90° + 62 cos 225° 


5х-2-+4{5х-\. 


Ts 5 


4x06 [2x—l-24 


2 

»Y 22 sin 0* + 1275 sin a+ 415 sin (90° а) 
+ 4 sin 90° + 62 sin 225° 

22x02 [5x Leads x 


1s 


Maier ai 


=2x1+12 


К=злї+18] 

s 0024) + (18) = 30 калм. + шпӨ= =} 
vXS0SYS0 s 6236 5212 

+ The magnitude of resultant is 30 kg.wt. and makes 
an angle of measure 36° 5212 with AB. 


а 

“The forces are in equilibrium  % 
.X=0,¥=0 

5 4eos0° +473 сон (САВР), 
+ F eos 90° + 102006 225° = 
=0 

24x Lea 3 cos (2 ABE) + F x zero 


+10{2х 
A 
44473 cos (4 ABE) - 1020 
s E 
+. cos (2 ABE) = —— = — 
акцелвдун- E 
7 m( ABE) = 30° 
14 sin 0° + 473 sin 30° + F sin 90° + 102 sin 225* 
=0 


ахои ло 


n 23+ F-10=0 


Р=10-2{3=2(5- 3) кем. 


ГА 


а @ 
Let the force of 
magnitude 5 kg wt acts G 
in the direction of OX [6] © 


7 the forces are in equilibrium 
X=Y=0 ® © 
2. X =5 cos 0* + 4 cos 60° + F cos 120° 
+3 cos 180° + K cos 240° + 7 cos 300 =0 
n$xVeAx]e Fx +3х-1+К хә +7х]}=0 


2 
F+K=15 a 


Y= 


sin 0° + 4 sin 60° + F sin 120° + 3 sin 180° 


+K sin 240° +7 sin 300 =0 


LEER a EH 


кзхо+ах1+Ех 1” +3х0+Кх 


EH 


+7х =0 
ьє-к=3 о 
by solving the two equations (1) » (2) 


Е=9 кем. Ke 6kgwt. 


[22] 
V Х=Роо50° + 6 cos 90° © 
+42 cos 135° "E Po 
+312 cos 225° 
+K cos 270° ® 
=Ех1+6х0+4' Sov 
5 pali n 
=F-9 
SY =F sin 0° +6 sin 90° + 4{[2 x sin 135° 
+ 52 sin 225° + К sin 270° 
=Fx0+6x1+4 AR 
-E 
R-C-9i«G-K)j 
^^ The resultant = 2 newton in the direction of the North 
28-9 


2 x 


Let the measure of the polar GDGD| /® 

angle of F be a ка 

A X=F cos a +473 cos 90° 
+12{3 cos 150° 
+36 cos 300° 


3 
cos o 4. Зхо+їзүзх-Ў+звх i 
cos 
sin + 41/3 sin 90° + 1273 sin 150° + 36 sin 300° 


=Fsina +4 Заа ess D 

=Fsina- 83 

=F cos î + (Епа 813) 

2 The magnitude of the resultant = 8 gm. wt. 
due to east 


¥= 


^ Feosa=8 
»Fsin a= 83 [0] 
Dividing (2) by (1): 

^. cos &> 0 and sin a.» 0 

^. ot lies in the first quadrant .'. а = 60° 
substituting in (1) : 2. F cos 60° = 8 

^ F= 16 gm.wt. and its direction is 60° North of East 
[25] ке @ 


77 X =F cos 0° + 8 cos 60° 


+K cos 90* + 5 cos 180° Es А 
+ 83 cos 270° we © 
=Fx1+8x}+Kx0 D; 
*Sx-1e8 3x0 
=F-1 

+ Y =F sin 0° + 8 sin 60° + К sin 90° + 5 sin 180° 
+ 83 sin 270° 


-Fxocg D eketesxosg 3x-1 
-K-a 3 

„К=(Е-1)ї+(к-4{з)] 

2 R = 4 newton due to 60° North of East 


а) 


E соз60°1+4зп60°)=21+2{3) (0) 
From (1) and (2): Е-1=2 ~ F=3 newton 
эк-4үз=2үз A K = 63 newton 


+ X225 cos a+ F cos 90° + 102 cos 135° + 35 cos 180° 
225x «Fx 0s 10]2x 21 +35х-1 

i dixe 
=15-10-35=-30 


ЗҮ 225 sin а F sin 90° + 10/2 sin 135° + 35 sin 180° 


=эзх{ф+кв1+ю{2ж- a+r +1 

2 

=30+F 

R2 = X2+ Y? + (50)? = (-30)* + (30 + F)? 


7. 2500 = 900 + 900 + 60 F + F^ 

7. 2500 = 1800 + 60 F + F° 

^ F°+60F-700=0 

+ (F +70) F- 10)=0 

ш 

(1) © X =F cos 0% K cos 120° +53 cos 210° 

+73 cos 330° 20. 

SFXISKxdas Fx Beri. Bao 

a 


s F=10 тм. 


2 F-4$K+3=0 

Y =F sin 0° + К sin 120° + 51/3 sin 210° 
+793 sin 330° =0 

E кхо+к«үзүзхчї+түз. 


E 
Kee (a 
+ from (1) 


=0 


К 12. newton 


3 newton 


(2) Х= 613 сов 0° + Есов 150° у 
+ Keos 210° 2 0 © 


45 


к X 
3 Sfxierx 25 


Be Beef a) 


Y= 63 sin 0° +F sin 150° +K sin 210° =0 
n6 (3x0sFx d eKxzi-0 


@ 


From (1) 5(2): + F 


(3): X=Feos 0" К 
Е D 
+413 cos 30° 
+23 cos 90° 
+Kecos 120 Ë 
+ 120240 =0 © x 
B 
PLEIERI ERAN of 
243 x0+Kx 
2 F-$K=0 q 
„¥ =F sin 0° + 43 sin 30° +23 sin 90° 
+K sin 120° + 12 sin 240° =0 
3 
2Ех0+4 ق‎ 
E 
By. үз К =4 newton 
From (): Fe 2 newton 
ке 
F cos 0° 4-3 [2 cos 45° D @ 
+23 cos 150° +{3 соз 270° 
Fxis3{zxt 7 - 
=Ех1+3{2х-Ь 
їз ® 
+23 Pe 3x0 Ж 


„¥ = FsinQ* +32 sin 45° +273 sin 150° 
+3 sin 270° 

=Ех0+3{2х-1+2{3х } +{зх-1=3 

R-Fie3j 

22-9 


2. The angle between the line of action of R and 
the first force is of measure 45° 


24 cos 0° +23 cos 30° 
+ F cos 60° +2473 cos 90° 
+ К cos 120° 


B 


=4х1ї+2{зх-=+Ех } 
sa [3x0«Kx 


„¥ =4 sin 0° + 23 sin 30° + F sin 60° + 2°73 sin 90° 


+K sin 120° 
тахо рар араз 


+r Ek 
R= (+ }F-} «+ (9534 
+; The resultant = 20 kg. wt. in the direction AD 


35., їз 


твк) 


2.8 = 20 cos 601.420 sin 60° j= 10î + 103 j (2) 
From (1) and (2): 27+ }F- $K - 10 

aF- кү o 
fee к, К=10ү3 -.F+K=14 (4% 


"rar Re ae 2F-20 
SP eiOkgwt shen Kêk. 000 


анына 

an acute angle + " 
sin = $ 

ai! i 


- X =4 F cos (90"- 6) 
*2K cos (90° + 0) 
+ 2F cos (180° + 8) + K cos (360° – 0) 
=4F sin 0-2 K sin 0-2 F cos 0 + K cos 0 
=4Fx$-2Kx $ -2Fx 34K x} 
F-K 
„¥ =4 F sin (90° 0) +2 К sin (90° + 0) 
+ 2F sin (180° + 6) + K sin (360° — 
=4F cos 0+2 K cos 0-2 F sin 0- K sing 
=4Fx3+2Kx 3-2Fx$-Kxd 
„8+2 
R=@F-Wi+($F+3K)j 
82. cos 135°1 + 82 sin 135° 


(rin | ١ ثاتوی | ترم‎ te ریاضیات) لقات‎ сыш) palag [17 


> Statice EE 


5 + 4-14) + 3+6 +) 

= (4-9) + 9+) w 
R= (102 155) 

^ R= 102 cos 13551 + 102 sin 135° 
101+107 

From (1) and (2): 
,9+b=10 


F = 3375 = 45 newton 
® 

Р тай 

in 150° aS 


+K = 3073 newton 


Applying йт 


Applying lami's rule. 


+: The three forces are in equilibrium. 
+ The resultant of the two forces Е. 
and F equals in magnitude Еу GD 92 
s (S) +а?+2 erm 
x43 x cosa, 

64 = 64 + 3203 cos а, 
2008 0 = 2,290 
The resultant of the two forces F and F, equals F, in 
magnitude. 
(413) = (в? +(4 +2 x8 x 4 cos os 
48=80 + 64 cos o, cosa b 
>%,=120° 
+ d = 360° — (90° + 120°) = 150° 
++ The measures of the angles between forces are 
90° + 120° , 150° 


21/2 рам. 


> Statics ШШШ 


u ш рата 
From the figure and applying (©) (60)? + (80)? = (100)? % ر‎ 
= & ACB is iE ис AD 


lami's rule. иф 


From the figure. 

OD LAB -Dis 

the midpoint of AB 

2 (OD)? = (20) - (16)? = 144 
+s D is the midpoint of AB » DE // OB 
2. Bis the midpoint of AO + DE = 4 ОВ 
2 EO= 10em. , Е = 10 cm. 

2 A DOE is the triangle of forces 


17, =65 x d =25 newton 


[13] 

Suppose that the inclination angles 
Let the angle between e of the two strings to the vertical 
the inclined plane and be of measures Ө, and Ө, 
the horizontal measure 8 7 | from lami's rule. 
sin = 4 29=30° 
Applying lamis rule 


7. The two angles of inclination of the strings to 
the vertical are of measure 30° and 60° 


n e 9m 
Let the measure of the angle From the figure and ыйар lanis vile. 
between the plane and 3 F 
the horizontal be 8 
“cos = } ^ 9 = 60° 


Е 


х1 юз (2) р жасаш 


Pr МЕЕ 17 
‘sin 90° sing 


2. r= 273 newton 


[o] 


„=, 
“уз Let the inclination angle ® 
dr of the plane tothe horizontal is @ (ье) 


‘Suppose the string make an angle 
‘measures @ with the line of greatest 


Qa» slope of the plane upwards, 


т=3 5110 27295 gmt. р eas 8 RF 


(23) 


ob В D ear 
defin S 5 зо (1): АВ 21307 - 507 % 
+ The string makes an angle of measure 30° with the plane. oa 
аб . From the figure we get р” 
Ту 23107305 - 
ё П 
СЕСЕ A5 gm. Е 
1 i 
[22] жың 
э T ние 
the inclined plane and. ©, °° Sin 90° sin 150° ~ sin 120° 
оў ©, 
э 
® 


Applying lami's rule. 


. L8 т 
“+ 19у 


„юй, 
^ соб 


= 800 + cos 0 = 800 х 10 = 1000 тм. 
SE 800 x sin Ө + cos Ө = 800 x $ = 600 gm.wt. 


в за D А 
тананы, 
2. The tensions in the two ® 

branches of the string are equal e d 

in magnitudes. 


Draw DF // BC and cuts ACatF © 
^ Fis the midpoint of AC 


+ CDF is the triangle of forces. 
N NOE MEIST. 
Po жы. CES R: 


АС = [057-077 = 24 cm. 
2. A ABC is the triangle of forces 


2. The tension in the horizontal string = 21 gm.wt. 
„the tension in each part of the first string 
75 and 72 gm.wt. 


xo __ т 
150° sin 0807-8) 
BE 
METTI 


stan =} 282365527 
2. The angle of inclination of AB to the vertical 
‘measures 36° 52” 


From the figure and 
applying lami's тше: 


= sin 105° 


ЖТ 75 newton + W = 53 newton. 


Ta 220 км. 
Applying lami's rule : 


E NEN 
7" sin 150* ^ sin (90^ + 8) 
K 


+ v the forces whose magnitudes are T, » T, and 20 
which are meeting at the point D are in equilibrium 


Let the length of the string is 2m. 
*When fixing the string 0) e 
at the position A « B. 
= 20=2T, cos 


»Staics —— 


From (1) and (2): 2. AABM is the triangle of forces 

тт, where AM =2 r + MB =г,АВ={3г 
"n a) | | applying the wiangle of forces rule 
when fixing at A » B is greater = T= 1013 newton 


than the tension when fixing at C + D 


[Exercise 5) 


1. The pressure on the wall = 53 newton 


[ШЕ Mattie choice questions ] е 
Gis Ub (яй (е сәу | eee 
(бус (7e (5d enc 
(9) First : d Second:a (10b (шь | 77 2 
aze аза Pespendictilerw thotwo 
planes and pass through 
the center of the sphere 
Applying lami's rule 
m ШЕ ЧЁ 
AMAB is the triangle of АЁ © Sin 120° ~ sin 90° ~ sin 150° 
forces where : +. (The reaction of the vertical plane) = 1513 кам 
MA=30+20=50cm, в т, (The reaction of the inclined plane) = 30 kg At. 
ВМ = 30cm. — °° ° ° ° ° ° ° ° °° °°” 
am The set of forces are in 
(pythagoras theorem) e equilibrium. 
si a a ei <The line of action of the weight 
BM" MA AB ^ passes through the point of meeting 
2200 30 = 150 тәм. of T, and T; which is the point C. 
T= 200 x $0 = 250 ртм. АС = } AB Г 


* 2 АСВ is right-angle 


а ^m(ZB)230 ~ m(2 A) =m(4 ACD) = 60" 
The wall is smooth 2. Applying lami's rule 
FL the wall T, T, 2 03 


‘Sin 150° sin 120°  sin90* 
LT =30x $ = 15м. 


таюх. 153 кем. 


+ The set of forces are 
in equilibrium. 
~. T passes through the point M 


Applying lami's rule & 
а 
+ The nwo lines of action of tensions „ gy 
ereatione 5 
2. The line of action of the weight 
5 should pass through ће same 
RL the wall point as shown in the figure 
The Gee af Terex are в ^: (АС)? + (ВС)? = 16900 
in equilibrium. (АВ)? = 16900 724 
; T passes through the point M ^m (Z ACB) - 90* в 
@ e 


2] 


sind, =‏ د چا = ,29 


Applying lami's theorem 
T r =r = 2073 newton 


~ P, =P, =2073 newton 


© 
ууу» 
7 Dis the midpoint of AB ww, 
»DE//AC та The length of the string. 
2. Eis the midpoint of BC TR =24-12= 120m. e 
BC - 602 cm. From A MAB which is right-angled at В 
(Pythagoras theorem) w 
А АЕС is the triangle of forces where © AB = 1273 24d 3 
АЕ = } BC 23012 em. EC =30{2ст. We 25 (3 newton 
ш 
sre Tea [2newon |. The set of forces are in 
equilibrium, 
+. The line of action of 
“+ The set of forces are in equilibrium. the weight passes through 
F passes through the point E the intersection point of 
ВЕГАС T, and T; which is (C) 
is the midpoint of BC +; The two strings are perpendicular 
АЕІВС ^. A ABC is right-angled. 


2 таайа одеа 64cm. 


sin 0, = f = sing- EES 
Applying lami's rule 


А r=40x Ff = 12 kg.wt. 
Te40 3x 24 = 12/3 кам. 


о 
+: The rod is a tangent to the sphere. © — 
^ The reaction is perpendicular Rpeqewidarmk, ^ 9 
to the rod. the weight of the ladder acts „ 
+. T and г are passing through base НОНА АЫ 
the centre of the sphere. TUN 
. T @ + The reaction of the ground р 
Applying lami's rule (тз) should pass through (D) 


DN = АЕ =3 metres » BN = 125 metre 

From А DNB which are right angled at N 

> then BD = 325 metres (Pythagoras) 

+: ANBD is the triangle of forces » then applying 
the rule of the triangle of forces. 

UNE AE 

мв BD DN 

ae oe 

“12s 325 3 

sry амо 

эту= 39 ам. 


"2 The set of forces are in 
equilibrium. 

2. T passes through the point E 
ВС = 100 ст. 


From А АРЕ: AE = 20173 cm. (Pythagoras) 
2 A AEC is the triangle of forces 
Applying the triangle of forces rule. 


2 The rod is in equilibrium. 
under the action of three forces. 


meeting at the point N 
using lami's we get 


-7 The set of forces are in equilibrium. 

2. The weight and the tension. 
are meeting at the point (N) 

* The line of action of г should 
Pini 4 

7 DN// AC + Dis the midpoint of AB 

г. Nis the midpoint of BC 

7. A ANC is the triangle of forces where NC = 40 cm. 
+СА = 100 cm. 

+ (AC)? = 10000 + (АВ)? + (BC)? = 10000 

г. m(Z В)=90° 

A NBA is right-angled. 

AN = (0) «(607 = 20/13 cm. 

Applying the triangle of forces rule we get 

LIE T= FW kam. 


at 

‘Supposing that Ө is the measure of the angle between 
T and the rod 

= In A NBA which is right-angled at B 
sthen tan 0 = = 3 O=33° 41 


ш 
InAADC: 
AD e'((50) -(30Y = 40 cm. 
1+ the set of forces are in 
equilibrium. 
T passes through N 
ACAD ~ А СММ (because of the equality of 
measures of their corresponding angles) 


2. MN = 20 cm. CN = 25 ст. 

x DN 2 5025-75 cm. 

From A AMN we get AN = 5 97 cm. (Pythagoras) 
+ A AND is the triangle of forces. 


© 
7: The set of forces are in 
equilibrium. ad, 
~ F passes through the point E 2 | SR Ф 
suppose that AC = 2 [ Lg 


sBCs20 „ЕС=/ 
AE= ҮЗ! Pythagoras 
* A AEC is the triangle of forces and applying 


the triangle of forces rule 
4 t F 

ot Fo.elkgeng г=2{5кглм. 
A ¥st { Б 

[o] 

Let the weight of the rod 

be (aw) 

+: The set of forces are in ® 
equilibrium. c 


s ГЕП 
2. T passes through the point N 


2. ДАМС is the triangle of forces 
Applying the rule of the triangle of forces 


Жый ш. sAC= 
T= RE “A ЛАС 


s E is the midpoint of AB + EN // АС 

2 Nis the midpoint of BE ^ :BC-2[ 

2 m(4 ВАС) = 45* 

~+ The rod inclines to the vertical at an angle of 
measure 45° 


^". The set of forces are in 
equilibrium, 

+. The line of action of 
the weight passes through 
the point of meeting of 
the two reactions at (C) 

‘+ The angle between the two 
planes is right and each of 
the two reactions is perpendicular to the plane 
going out it, 


+ ADBC is a rectangle. 
Applying lami's rule 


^ m (4 ACB) =90° 


зц =2{3 newton + 1,22 newton 

Р, =23 newton » P,=2 newton 

EA = ED (properties of the rectangle) 

+m (2 ADE) = 60° 

2. A AED is an equilateral triangle. 

s m(Z EAD) = 60° 4 m (LEAN) = 30° 
++ The rod inclines to the horizontal at an angle of 


7 T, is perpendicular to BC 
т; is perpendicular to CA 
They are mecting at M where. 
the weight of the sphere acts 
Applying lami's rule we get 


E. کے‎ 

sin (180°— 6) ` sîn 90°  sın (90° + 0) 
р aE of w 
^ sing = 2 * cese r3 
* 

= $ Wham. y= $ Wheat, 


++ The pressure on the wall = $ W kg.wt. 


+ the pressure on the inclined plane = $ W калм. 


а 

^^ The set of forces are in _ 
equilibrium and тү and т 
are meeting at N 

+ The weight of the rod passes 
through N 

~ NMAC 

^ m(Z NMB) = mı (£ C) = 60° 


» Statics ЖШШЕ 


^ In ANMB : m(Z B) 2 90* » m (Z M) = 60° =30° 
~<. m (4 MNB) = 30° 2. m (Z MBA) = the measure of the angle 


Applying lami's rule we get of inclination of the plane to the horizontal. 


Drawing BK L AC BZLNM 
Supposing that:BZ= <. BN=2,NZ=Y3¢ 
T Б is 2. Tension in the string T = 12 kg.wt. 
«ВЕЗЕЛ ANI =; The reaction of the plane R = 24 kg.wt, 
AN=Bz=( ка 1з excel а 
pint =e м Let the weight of the rod = 2 W 
» :. the weight of the body = 
Q t The set of forces are in 
+ т (2 ACB) =m (4 DAC) equilibrium. 
=m (£ CBD) 2. Т passes through the point of meeting 
=90° of the weight and the tension @ 
7. The figure ACBD is in the string (D) 


а rectangle the rod is in 
equilibrium under 

the action of three forces » 
and D is the meeting point of forces. '@) 
Assuming that the angle of inclination of the 
plane on which the end A rests is Ө, and the angle 


=+ N is the midpoint of AB » ND // АС 
Dis the midpoint of BC 

AB=AC = ADL BC 
Applying lami's rule 


w w 


of inclination of the plane on which the end B Яп 90° = sin (90° *®) 
rests is Ө, and using lami's rule „ы MENT SN 
| ара is A2W-udWy  5c58-] 
7 FOO FO) in GOOD 28-60 л. m(Z ВСА) =60° «AB = AC 
ми жи. же Р " и a 
ыстық" ^. A ABC is an equilateral triangle. 
=0 ^ m(Z BAC)=60° 2. m (4 BAE) = 30° 
=8 cos 30° = 43 newton ~- The measure of the inclination angle of the rod to 
2. The pressure on the plane at A = 43 newton the horizontal = 30° 
a [25] 
+; The inclined plane is smooth Č © ‘The wall is smooth. 
2. The reaction of the plane at is perpendicular to the wall 
Ais perpendicular to the plane +; The set of forces are in equilibrium. 
2. Tt passes through 2. The line of action of tension 
the centre of the sphere (M) passes through the point of ® 
7 The set of forces are in equilibrium ‘meeting the reaction and the weight (E). 


2 The tension in the string passes through the point М | EN AN= 10cm. 
In AMAB т (Z A) = 90° AM = 1 ВМ S 


UNT 


1 


 Z ЕМА is an exterior angle of the isoseles triangle 
ENC where EN = NC = 10 cm. 

^. m (£ CEN) = 30° 

Applying lami's rule 

= -— — UE à 

"sin 150° sin90* ^ sin 120° 

rm A3 newton «T = 8/3 newton 


[25] 

w АС = АР = 4 metres " 

^ m(Z ACD) =45° A 

^ CD = 4[2 metres эж мра за 
From А МСМ ® 


MN = 1 metre + NC =2 metres 
DNz4Y2 2s зү2 metres 
From A AMN : AN «10 metres (Pythagoras) 
Since A AND is the triangle of forces 

"T sif. 


sore 210 калм. ›Т =62 калм. 


а 
F 
y : T 
- 
E w 
77 The body is in equilibrium sX-0.Y-0 


2. Feosa + r cos 90° + 100 cos (270° — 0) = 0 
2 Fx Д +гх0 + 100 x (- sin 6) =0 


<1 
Pz 


3 
43 F-100x 2 =0 


= 65 newton 
oF sin aî +r sin 90° 

+ 100 sin (270° – 0) =0 
65x +rx1 
+ 100 x- cos 8 =0 
25+т-100х $= 
55 newton 


2 The body is in equilibrium 
2 X=00¥= 
+ 50 cos 0°+ 2073 cos 30° 
жгсоз90° 

*Wcos249 =0 X* 


@ > 
2.50% 1 +2013 2 erxos wx-ener =0 


+ 50+30+0-4W=0 
+ = 160 newton 
550 sin 0° +203 sin 30° + r sin 90° +W sin 240° = 0 
+ 50 x0 +203 x 4 «rx 1-Wsin 60° =0 
0+ 1043 +r- 160%! „о 
=7073 newton 


A ABC in which E 
m(ZB)=90" .AC«CB240 (у 
+ AC=40-CB 
7: (AC? = (AB + (BC? 
7. (40 - BC)! = (20? + (BC)? 
1600-80 BC + (BC)? = 400+ (BC? 
80 BC = 1200 
ВС = 15em. «AC = 25cm. 
“+ The ring is smooth 
7. The tension in CA = the tension in CB = T 
s The ring is in equilibrium £. X=0 ¥ =0 
2. T cos (90° — 8) + T cos 90° + F cos 180° 
+ 400 cos 270° =0 
© Tsin @+T x0+Fx-1+400x0=0 
Tx 3 -F=0 МАТ-5Р=0 (D 
+T sin (90° — Ө) +T sin 90° + F sin 180° 
+400 sin 270° =0 
2. Toos 0° +T +F x 0+ 400 x — 
^ Tx J$ +т-40=0 
2 T=250 тм. 
substituting in (1): 
+ 1000-SF=0 


2. F= 200 gmt. 


(3) ABBA АВС” ›АРБА 
(4) ABBA » ABCD >ABCD 


(39) First : b Second : d 
‘Third : d Fourth : ¢ 
Fifth : d 


(1) 8 line segments. 
(2)AB.AD,AM 

(3) 5 planes 

(4) The planes : ABCD ›АВМ + ADM 


(5)d 
aoa 
азуь 
[n 
(25) 
(30)b 


a 
()AD,AA , BC BE 
2), DC, DC 
(3) AD BC ,DD CC 
(1) infinite. (2) infinite 
(3) infinite. (4) only one plane 
a 
(1) Oskew — @ parallel @ skew 
® parallel © skew © intersecting 


(2) parallel ® intersecting 9 intersecting 


(3) (612) * 6? =в{3 em 


L 
GAEL hin 9 
(LN x= {a} 

AS 


(5)АЄХ AL: LCX 


(1)e (2)  (3)b (4)b (5)b 
(6)d (туь (8)c (9)d (09b 
арс 2b (3b — (4b (5b 
(10e ane (18)b (19) b @0)с 
Qna Qa Qc (24)d Sa 
объ (Ma (28а d Wb 
Be (32) с аза Ha (35)ь 
BAd Gb (8с —Q9a (Wa 
[m (42)b (43) с (Ma (45) с 
(46) с (and (48) с (49) с (50) 4 
Gb 
| эесопа Essay questions ) 
Bays (2)6 (3(5 
(4)10 (5)6 
э ' number of faces + number of vertices 
2646212 


»number of edges + 2 = 10+2= 12 
2. Achieve Euler's rule 


Я ABCD is a square 
of side length 10 cm. 
A NES Sem. 


se the pyrami 
^ MELNE 
The slant height (MN) 


A5 +121 = 13 ст. 


EB: The pyramid is regular. 
MN LNE 

2 NE= 25-207 
= 15em. 
= BC-30cm. 

~ The length of the base side = 30 cm. 


is regular. 


g7 * 


GB» The pyramid is regular 
MN LAN 


2 ANS (A5) -( ay E 
=4 em. yn 


2 AC=8 2cm. 


Б 
(The square diagonal) 
ате агава = Ê = en. 


2р = 0127 -(6* 
=6{зст. 
$77 N is the intersection point of the medians of 
ААВС 
s NC= $ x613 eatem. 
2 АММС is a right-angled at N 


x MC e (6+ (413 ) e 2 21 em. 
ГД: D be the midpoint of AB 


+A ABC is equilateral 
. CD LAB 


M 


^ CD Gy -0.57 

= Зот. 
>> the pyramid is regular. 
^ MN.LNC 
+ Nis the intersection point of the medians 
2S CN 23 em. 
эг A MNC is right-angled at N 


sse (y - (8 


of AABC 


2 


22cm. 


2. The pyramid height = 2 cm. 


» Geometry and Measurement — 


:2 


E Le: D is the midpoint of AB 
A ABC is an equilateral 
^ CDz 63cm. 
“+ The pyramid of regular 

faces. 

= MNLNC 
» Nis the intersection point 
of medians of A ABC 
CN 4/3 em. 
2 AMNC is right-angled at N 
^ MNA a2? - (43) =416 em. 
2. The height of the pyramid = 4 6 cm. 
эг Dis the midpoint of AB 


in the equilateral A ABC. 
^ MDL AD 
+ MD =(12)- GF = 673 em 


^. The slant height = 673 cm. 


E The base side length 


s Nis the geometrical 
centre of the base 


2. AN = The base side length = 43 cm. 
АМ (+ (43)? =4 Tem. 

^. The length of lateral edge = 41/7 ст. 
Let X is the midpoint of AB 

52 МА=МВ +: МХІАВ 


a мх y -ETEF = 10cm 


2. The length of slant height = 10 cm. 


[32] 


2 MX LAB 

+ мх ={@азоў-(507 
=120ет. 

7. The slant height = 120 cm. 

+. The height of the 


7 Nis the geometrical centre of the base 
2. NX = 50 ст. 
+ MN = [0207—6507 = 107119 cm. 


The height = 104/119 cm. 


ED rig. (1) : (regular quadrilateral pyramid) 


>N is the geometrical centre 
of the base 
^ XN=Sem. ш 
sMNeYasy-cy £ B 
= 12em. 


+ The height of the pyramid = 12 em. 

Fig. (2) (triangular regular faces pyramid) 

Let X is the midpoint 

of AB 

~ A ABC is equilateral 

CX LAB 

= CX=16?-GF 
23Y3cm. 

the pyramid of regular faces 

MN LEN 

» Nis the point of intersection of the medians of 

AABC 

^ NC=273 em. 


»MN=4 (б? - (213 ) =2V6 cm. 


+. The height = 2Y6 em. 


ХМ 116em. 
2. MN = (186) (167 = 1454 т. 
2. The height = 1454 m. 
ААВС is right-angled at A 
z ВС={(12.6у « (168) =21 cm. 


> AD is a median 
drawn from A c 
Ар = the length ps Kf 


of the hypotenuse = 10.5 cm. s 
^ The pyramid is right. 
MN LNA 
+ N is the intersection point of the medians. 
AN = x 105=7em. 
57 АММА is right-angled at N 
+. The height (MN) = (25) -7 = 24 cm. 


^ MB = МЮ 
é 
ao? + OF 


22034 cm. 


* MA MC (07 & (8 - 2/41 em. 


+ The base area of the pyramid 
= $ x 18 x 18 xsin 60° 
ET ES 


+. The volume of the pyramid 


x13 x12 


= 3243 cm? 


p | ١ ترم‎ Lagi [cA Ad رتطبقات ریاضیات)‎ poled 


» Geometry and Measurement — 
ш 


(1) The height of the regular pyramid is MN. 
MN LNE NE} BC- Sen. 


^ ME 0127 « (5) = 13 em. 
7. The slant height = 13 cm. 


(2) Volume of the pyramid 
= 1 base area х the hei 
4 base area x the height vw 
= 1007 x 12=400em? ye 
(3) The total area C Wm B 
= the lateral area + base area 


-ixex 10) x 13 + (10 x 10) 
=26 + 100 = 360 cm? 


[5] 

The slant neigh = oj (013) =20 cm. 

(1) The lateral area = } x (4 x 20) 
x20 800 cm? 

(2) Volume of the pyramid. 
=} base area x height 
-l«oy 

xi 3-399 (scm © 


ш 
Base of the regular pyramid is a square whose 
diagonal 242 cm. 

+. The side length = 24 cm. 

The lateral area = + base perimeter x the slant height 
= $ x (4 x 24) x 20 =960 em? 

2. The total area = lateral area + base area 
2960 + (24 x 24) = 1536 ст? 
Height of the pyramid 
=GOF-(12F = 16cm. 
Volume of the pyramid 

base area x heîght 


4 x 24) x 16=3072 cm! 


UNIT — 


2 


©: MABCD is a right pyramid of a square base 
+. The pyramid is regular 
» the slant height 


= [етеу erry 
-8cem. 
The lateral area. 
= 1 x base perimeter 
x slant height = $ 
(ав) «в 1282 em? 
~ EN= 4 BC=4V2 cm. 
^ In AMEN: 
Height of the pyramid MN 


(8 - (2 )'=з{2 cm. 
2. Volume of the pyramid 
- i x base area x height 


2d (2) xa 22 32 2 m? 


a) 


(2 


ш м 
(1) Ind MAE: 
МЕ = (267-0102 = 
(slant height of the pyramid) 
(2)InAMEN: 
MN e^ [Q4) - (107 
= 2119 cm. (height of the pyramid) 
(3) The lateral area = 4 base perimeter x slant height 


T x (4 x 20) «24 = 960 cm? 
eerste gpl iem 


x height=} х (20)? x 2119 = 8. V119 em? 


* The pyramid is a triangular regular faces pyramid 


2a3 22x (2) =3 xh? 
. h= 476 em. 
ie x(x» er 


=x} хау Base 1442 em? 
Its total area = (74/3 = (12) [3 = 1441/3 cm? 


а 
(1): MABCD is a right pyramid with a square base 
+. The pyramid is a regular pyramid 
sits slant height 
as? -F= 12 em. 
2. Its total area = lateral area 
+ base area = 4 
(18. x4) x 12+ 18 
24324324 2756 cm: 


(2) The pyramid height = (12) -9° = 37 cm. 
2. Volume of the pyramid = + x (18) x 37 


3244[7 em? 


Base area = Ê x x? x cot E 
=} x (16) х cot = 440.44 em? 
Volume of the pyramid = + x base area x height 
= 1 44044 x 12= 1761.8 om! 
[:] 
‘The lateral area = 4 base perimeter x stant height 
=4x(6%12)x10f3= 


» the total area = lateral area + base area 


= 36073 + 21673 = 57673 cm? 
а 


(а)вмеата= x (67x Ê 
The lateral area = + base perimeter x slant height 


=} *@х®х 10-90 cm? 
The total area = (90 + 94/3) = 105.6 cm? 

(2) Base area = (12) = 144 cm? 
The lateral area = 1. x (12 x 4) x 15 =360 em? 
The total area = lateral area + base area. 
2360 144 504 cm? 


(3) Base area = (20) = 400 em? 


» Geometry and Measurement TT TT 
Base area =S(S-AB)(S- BC (S- CA) 


The slant height = {(24)* + (107 = 26 cm. 
"i SR -[9«6-3x6-9x6-5 
The lateral area = 4 x (20 4) x 26 = 1040 em? 
a А - 66 em? 
The total area = 1040 + 400 = 1440 cm? i к 
The volume = 1 x 66 x 15 = 306 cm? 
(4) Base area $ x10 xeot E ume = } x 676 x {бош 
= 15013 =259.8 cm? [28] 
The slant height = 0132—52 (& | The base of the regular pyramid 
= 120m. is a square whose area = 700 cm? 
The lateral area. SML | > The side length = 1047 cm. 
= } x(6x10)x122 360 cm? A 
А 2 
The total area = 360 + 259.8 = 619.8 cm? The height = (20 (517) 
=15em. 
[25] sii є 
и lume of the pyramid 
(1) The volume = $ (10) x 21 = 700 em? 


(2) The volumes $ x ($ x8? хон T) x 14 
= 44813 ст? 
(3) Base area = 4x6? x = 93 om? 
The volume = $ x (93) x 1236/3 em: 


(4) AE = Тат - 057 


-8cm. 

2. (AB) The side length 
=16ст. EN 28 cm. 

» height of the pyramid 

={азй-8° - 161 em. 

Volume of the pyramid = $ x base area x height 


2d x (700) x 15 = 3500 em? 


Base area = 9 cm? 


= The base side length = 3 cm. 
дАС=з{2 
АМ=15ү2 


^ AMAN: 


^ MN (The height) e 4| 5* - (152 ) = 4V8 


хөх 2182 = 3482 2 35cm? 


c 


3m 


Volume of the pyramid 


м 
=} «(167 x [161 = 2567161 = 10828 em? | = 1 base area x the height 

a "ance AN 

‘Volume of the quadrilateral pyramid. 7. Base area = 100 р ae ^ 

=4 x ($ x4x8)x12=64 om? 7. The base side length E 

Volume of the cube = (4)? = 64 cm? = 10cm. C Mem B 

^. The two volumes are equal. The slant height 

а ={зї +(12F = 13 em. 

Base perimeter = 5 +6 +7 = 18 em. эс: its lateral area = 1. base perimeter x slant height 


2. Half base perimeter (S) = 9 em. 


X (4 x 10) x 13 = 260 cm? 


(35) 


^ A97 +127 


~ The volume = 1. x base area x height 


=} x} EP sine x2= 2 
> lateral area = 4 base perimeter x slant height 
#1 хахзух „ 2415. 


15cm. 6 
‘The lateral area 


= } x (4x 18) x 15 = 540 cm? 


m 
Total area = lateral area + base area 
384 ниндин AES 
= } (4x 12) x slant height + 12 x 12 
Slant height = 10 em. ^ 
Pyramid height = (107 - (6). 
28cm. 
Volume of the pyramid 
= 4x base area x height 


= 4 x (12x 8=384 em? 


[22] 
Length of the diagonal of the squared base 
= 1042 em. 
^ The side length = 10 cm. 
eral area d Ў x base perimeter x slant height 
260 = 1 x (4 x 10) x slant height 
Slant height = 13 em. 
Pyramid height = (13-5 

= 12em. 
The volume = base area x height 
= x (10)? x 12=400 cm? 


Length of the slant height 


The hexagon figure is a regular 


MY e4 (417) - (243). = 10em. 


2. The slant height = 10 cm. 
‘The lateral arca = + base perimeter x slant height 
= $x 2473 10= 12073 cm? 

The total area = lateral area + base area 

= 1203+ [$ x (413) xen] 

= 1923 cm? 

tg 

+» The base is an equilateral triangle 

passing through its vertices 

а circle of radius length 12 em. 


vv gig =2 r (sin law) 


= 123 
m 


+ ND=4 AD- 6cm. «from A MND: 

^ MN=7 (10? -(6F = 

volume of the pyramid = 4 base area x height 
2. Volume of the pyramid 

=з x } (23 sin 60° x8 = 2883 cm? 


8 1вс= 
4 DE- $BC-l 


similary : 

DF-EF-Í é 

2. DEF is an equilateral triangle 
of side length / 

^. The net for a triangular regular faces pyramid 
and“ = sin 60° 

a l= 2V3 cm. 


Total area = 4 x face area = 4 x 


$ x 1273) sin 60° 
=4323 cm? 


138) 

The figure after folding it gives a quadrilateral 

regular pyramid its slant height = (3 5) 

=12em. 

Area of one container = 4 х (4 x 10) x 12 + (10)? 
= 240 + 100 = 340 ст? 

(1) area of 1000 containers = 340000 em? = 34 т? 

(2) the cost = 34 x 15 = 510 pounds 


A MNA is right angled at N 


a) -(8) 


NAS 


2 The length of square diagonal = 12 
2. The square side length = 12 cm. 
zEN-dsc-lxi2-6cm. 


The lateral area = } x base perimeter x slant height 
= $x x12) x 12= 288 em? 
The total area = 288 + (12)? = 432 em? 


das? x6Y3= 2883 еш? 


The volume = 


> Geometry and Measurement — 
tu 
Volume of the model = + base area x height 
={ x (115) x7 =308.58 em: 
The mass = density x volume 
32 30858 9875 gm. 


M 

‘The slant height = (21.6 «(017.5 i 
=278m. N 

Area of the glass д 

= The lateral area of the pyramid 2 

= 4 base perimeter x slant height £754 


=} 60х39) x278 = 1946 mi: 


+ BN=BC=2¢ 
^ In AMNB: 


= GP «ob? et 

vin A MBY: 
(qst) -° »2 5t 

+. The slant height = 273 l 
~ The lateral area = 4 base perimeter х slant height 
= <2 x6)x243l= 1273 Com: 
Base area = 6 x (2)? x cot = 63 l emt 
~ The lateral area = 2 base area 


а 
+; Length of base diagonal = Û "a 
<The side length of the base =} cm. 
‘The slant height l 
a a 
х base perimeter x slant height 


+. Its height meets the base ABC at 
the centre N which is the point of. 
intersection of the medians » let the 
radius of the base (r) » height of 
cylinder = height of pyrami 
base area of the cylinder = Лг 
rv sin 60° It 
2 L (side length of 

pyramid base) = гүз. 
2. Base area of the pyramid С 


=} Shane = 208 2 


EE 
pyramid volume _$* 4X qr 
cylinder volume — 


3 
aw 7 
o 


Let the base side length D 

= the lateral edge length = l 

Base area = (2 

the slant height = 3 z Ч 

7 The lateral area = } Базе perimeter x slant height 
=} x axx 43-5 

Toul area = 3+ 2202 (3 +1) 

aP (+) (3*1) 

=A tela 


2. The edge length =A 


exercise 0) 


(1)d (2) (3)b (4)с (5)с 
(6)d (7) (8b (9 (108 
(Ша (1d 3a 4b (15)b 
абс ас AHi — ü9c 20e 
Оре  Qn4 озь Ga оза 


Ob De  Qgb 

(29) First : b Second : с Third:d 
Fourth:b — Fifh:b 

Gd Gd Gb (за Gc 

GSc ба (37)с (38)с Q9» 

а De ас (за 


п 
(1) The volume =} x t (9)? x 14 
23782 cm: 


(2) 1e V06F - Q4) = 10 cm. 


The volume = d. x zt x (10)? x 24 = 800 7t em? 


(3) The height =ү013) - (5) 
The volume = 4 


2 cm. 


EE (5) x 1: 


а 

(1) The lateral area = 7 x (6) x 12 = 72 zt cm? 
othe total area = 7t (6) (6 + 12) = 108 cm: 

(2) Length of the drawer (D) - [27 + 97 = 15 em. 
‘The lateral area = 7t (9) x 15 = 135 zt cm? 
7 the total area = 7t (9) (9 + 15) = 216 t cm? 


(3) reas -037 » 2/14 em. 


The lateral area = Л (214 ) х15=30{14 лса? 
The total area =t (214 ) (214 +15) 
= (5630/14 ) Tem? 


a 

re YD - 6 -[077 - 05) - 8 cm. 

rl =7 (8)x 172 136 vem? 
т@+у=л (8) (17+8)=2000 
The volume = $ TP h = Tenes x 15=320 Tem 


E The cone is right M 
MN LAN 
r= [26-247 = 10cm. 
The base circumference 
-2n:r-203xcm. в 
The base area = 7 f = 100 zt cm? 


BB The opposite figure is а cone 
its base circumference = 44 cm. 


2х2 asas 


7em. 
the cone is right 

x MN LAN 

+ The height of the cone 


=MN=(21F (7 = T s 


2 = 25 cm. and it represents the circumference 


of the base 
225-21? 
& be ale рынга вае 
the cone = 25 cm. m 
заво ^ AN LBN 
d 
^, The height of the cone = 127 - (23) 


=113cm, 


O ~ The area of the sector= } rL 
2 00x2lrexsx 
^. t= 5 em. and it represent 
the drawer of the solid, 
7 the length of the are 
of the sector 
= the circumference of the base 
^A8X-22XFP 


base of the cone) 

77 the cone is right. 

7 The height of the solid 
MN ={(5) -(4P 23 cm. 


M 


cm. (and it represent the radius of the 


2 MNIAN 


BD The net represents 
aright circular cone. 
2 the area of the circle 


4 MN 052-07 =24 em. 


<. The height = 24 cm. 


est 


7 the cone is right q A 


E . The length of the radius 
of the circle of the sector 
r= 12 cm. represents 
the drawer of the cone 


e 


cem. 


length of its drawer (0 = (5) + 1277 = 13 cm. 


A ABM isa right-angled at В » m (Z AMB) = 30° 
ДАМ = 2x5 = 10em. 

ss 10cm. 

The lateral area 3t (5) x 10 = 50 zt cm? 
The total arca = 3t (5) (5 + 10) = 75 лепі 


ш 

+ The lateral area = zt r Û 
2 6= (8) Û 
.l=12em. 


A2 8 = 475 cm. 


The volume = } x th 


Tn xa su sooscm: 


» Geometry and Measurement 


++ The capacity of B is the greater The lateral area t r | = rr +h 
ی وا‎ шү ШЫ, tr =2nrh 
B NE mE LS = the circumference of the cylinder base x height 
о T The lateral area of the cylinder. 
Cos 9 AD. ш 
nme Н t + Volume of the cone = 3. x zt (2)* x 12= 167 cm? 

2. Volume of the dislodges water in cylinder fo 
re a5? - 02) - 9 cm. Ses m 

T 
The total area = 7t r (| + r) 
=0) (15+9) p 
length of the diameter of the base of the vessal 
=216лстї 
+ =4х2=8сш. 
ш 19 
7» The volume of the tank = } zt ^h Volume of the wax = Volume of cube. 
32< ter x6 = (20) = 8000 cm? 
P16 arsdm. + 12% of wax had been lost during the melting 
(2fP FEF = 2 i5 т. алышы] 
нас ri ed = The volume of the cone = 88% х 8000 
=лх4х(2{їз +4) = тоу * 8000 = 7040 cm? 
=(16+в{їз)л= 1409 m? » 7 volume of the cone = } л h 
ü xr x 21 = 7040 
Volume of the cone = $ zz h 
= 4x (15) x 20 = 1500 7t emè 
pe Capacity of the cone = 2.2 litres 
=22x - H 
, + the side length of the pyramid base =48 +4 SE 
a The volume = $ th 
= 12em. 


2. Volume of the pyramid = i x base area x height 


=} 02х40 
= 1920 em? 
2. Volume of the cone > volume of the pyramid 


a 4x2 xPx21=2200 
5 P=100=r= 10cm. 


а 
The length of the drawer of ће сопе = 18 cm. 
» “+ the circumference of circle м 

pes A 
of the cone = AB = rx Ө" x 
=, Se E 

180* 

42Xf 26x 


Tp OFF 


=3735 
2. Volume of the cone = se? 
=} хлх@аўхз{үз5 
21673 cm: 


The length of the drawer of the cone = 20 cm. 


> the perimeter of the circle of the сопе 


= the length of AB =r @™ 


sh=YQ0F-GF = 515 
Volume of the cone = $ zt ^h 


=} xxx GF х5{15 


SUITS ve 


3 


^ re$5cm. 


(1) The formed solid is 


a right cone whose 
base radius = 6 em. 
and its height = 8 cm. 
The volume = $ x tx 6? x 
=96 7 cm? 


НЕЕ 


8 


(2) The formed solid is formed from ۾‎ 


two cones with common 
base whose 


fidius = £28. 
10 


тг length of the 1* 
drawer = 8 cm. 


2. Volume of resultant solid 
4. yx 1 
1 xxx (48 x64+ 4 

68 Tem 


x 3 x (4.8) x36 


» Geometry and Measurement TT 


(1) About X-axis form a cone 


— 4 length units >h, = 3 length units 
‘The volume = +71 (4)? x 3 = 16 7t cubic units 


[5] 

The formed solid as two ^ 
congurent cones withcommon „ а 
base whose radius ={101-61 ® 


-8cm. 
s height of each = 6 em. 
The volume =2 x 7 (8)? x 6 = 256 tem? 


® ^ 

+: ME is a median drawn from 

the right vertex in А АМВ 

+ AB (The length of drawer of 3 
the cone) =9 x 2 = 18 cm. 

£. The lateral area = zt r Û 
=лхбх18=108лспї С к 
the total area = cr (r + Û) 

= 10x 6 x (6 + 18) = 144 t cm? 

“The height = 8-6 = 1212 cm. 


The volume = $ zh 


= } xx? x 122= 142em 


ake r 
1. The lateral area = 3t x 130 x 50 = 6500 zt em? 


The total area wanted for painting is the sum of two. 
lateral areas of the two cones = 4000 2 + 6500 Л. 


= 10500 70 = 32987 cmi 3.3 m 
The cost = 3.3 x 300 = 990 pounds 


x base area x height 


23 ($10 x cot хр) 


= 2408.67 сш? 


‘Volume of the cone = 90% of volume of pyramid 
= x 2408.67 = 2167.8 em? 


21678 


ajar 

4 xx (1S) xh=2167.8 
2167.8 

Тел 


hz 292cm. 


The volume of the cone = ++ str h = 100 em? 
(1) After doubling its height 
+. The volume of the resultant cone 
#}лё@в=?[{фхгь] 
22x 100 = 200 cm? 
(2) After doubling its radius length 
+. The volume of the resultant cone 
= лот m= E ETTE 
=4[4 Fh] =4 1002 400 cm? 
(3) After doubling its height and radius length 
+ The volume of the resultant cone 
=trevem 
=1лхайх2һ 
=8 [ль] =8 x 100 = 800 emè 


п 

(1)b (2) (ed 
(4) First :¢ Second : b 
(8)a (6)8 (De 
Instructions to solve IB : 


(1) ‘+ The volume of hemisphere = The volume of 
the cone, 


(фто) аға 


4(4 ^ B-2r 


(2): AM e T(SK?- GE 24k 

+ + the volume of the cone = 96 7t 

Axx Gk x4k=96 х 
12k -96 akas 

k=2 Fh 


r=6em: + h=8em. » (=10cm, 
7, The total area = Л r (т + Û) = 7 x 6 x (6 + 10) 
7967 cm: 
De 
EIE 
^r 249 
The length of the arc of the folded sector 
=27т=23х7=14лсп. 


The volume of the cone = 49 7t 
2флбхз=бл 


r= Tem: 


(4) Let the radius of the smallest cone = 
and its height = h, and its drawer = Û, 
Let the radius of the greatest cone = r, 
and its height =h, and its drawer = Û, 


t 

From the figure we find : == 2 = 
ipd 

First ; Ihe volume of the smallest cone 

The volume of the greatest cone 
„grih 
ELIT 
The lateral area of the smallest cone. 
The lateral area of the greatest cone 


othe 


(5) From the figure we find 
the area of the base of the pyramid ZN 


=t х(0{3)х3г AD 
2 
E 
>the area of the base of 
the cone = Лг 
Tie volume of the regir парда pyramid 


‘The volume of the greatest cone can be pat inside the pyramid 


» Geometry and Measurement — 


(6) From the figure we find : The volumes Th, + лг 
the area of the base of the pyramid =x BSP x4+ $x GS x3 
=3x (4 FP sin 120°) =25л m1924 em 
кы (2) The formed solid is a right circular cone formed 
“4 from the rotation of A CAB » its radius length of 
>the area of the base of the 57 the base = 6 cm. + its height = 8 cm. subtracted 
cone- zr from it a right circular cone formed from the 
,; The volume of the regular triangular pyramid rotation of the unshaded triangle and the radius 
"The volume of ihe smallest cone that contain it length of its base = 3 cm. and its height = В cm, 
373 ^ EM |. -ingo 
OHERA +. The volume = 3 Л (6) x8- 7G) x8 
э 272222262 cm 
{xf xh 
(3) The formed solid from the в 
(7) Let the radius of the base of the cone =r м = ers 
and its height = h and its volume = v равнинни ы 
circular cylinder its base — 7 
after increasing We find that the radius of the radius = AE and height CD 
subtracted from it two right 
circular cones the base radius 
of each of them = AE and 
their heights are CE ED. 


From the figure we notice that : 


CD ={(15)* + Q0) = 25 cm. 

„AE ED = 12 em. 

+. The volume = л (12) x25- ($ л (12) 
xCE+ da (12 xED) 
=m (127 x25- 3 a2) x (CE + ED) 
=x (12) x25- $ mx a2) x25 


= mx (12) x 25 x 2 =2400 7 
<. A (03213) „во +0) C(2 +0) = 75398 cm? 3 

by rotation about X-axis make two cones with the 

same base of radius length = 23 unit and the same [( Exercise 9) 
height (h = 2 units) 

2. The two cones are congruent 

The volume of the resultant solid 

=2х1 xn» (23) x22 162 cubic unit. 


(уь (2) (3)  (4)b (S5)c 
(бус (ть (8) (9) (10)с 
ара аза аза — (44d ас 
B авс атс  ü8b — (9a (020) 


(1) The formed solid from the rotation is a right орь 029 Ga  QOb GaSb 
circular cylinder added to ita right circularconeof | 292 (%4 (284 29d (шь 
height (7-4) =3 cm.and base radius= 35cm. | GDb — G2a Gb Gd (B354 


дс — G9b (a 
(43b (44d (b 
(48d — (49a (50а 
(53)à (5а (Sd 
[2r (59)с (60а 
(63)d (6c (65а 
(68)b (692 (704 


(1)(X-2) «(y -3) =25 
(з)х?+у?=9 
(3) (x-0F «(ye 1? 212 


(0+4) + (+3 = 


(1) (X+ «(y - 3 24 
Le. X «y +4X-6y-3=0 
(2)г={(5-оў «C 12-07 = 13 
s (X=5 + (y +127 = (13 
ke X «y -10X+ 24y =0 
(G)re 0-733 «05-27 »'[65 
-T+ y+ S? (65) 
dex «y 14 X+ 10y + 
(4) The centre of the circle M = (6+0. 


216-39 «c4 = 32 
лоз + + D! e a2) 
ie. X’ «y -6x«2y-820 
*ke2 
The circle touches X-axis 
=|к|=2,с=Ё=9 
‘The equation of the circle is : 
X «y +6X+4y+9=0 
(6){=-3›к=0 
The circle touches y-axis 
=|(|=3sc=kK7=0 
‘The equation of the circle is : X^ + y' 6x 20 


(5)1 


wl=-5,k=5 
The circle touches the two coordinate axes 
дт=|(1=|к|=3,с=25 


2. The equation of the circle is : 

X +y -10x410y425-0 

77 The two tangents at A and В are parallel 

2 AB is a diameter in the circle 

м ичем = (640, 2-1 

++ The centre of the circle M = (650 ,2=1) 
z(5,4 
=(3>4) 


4 (e-3*«(2-1) RH 


2. The equation of the circle is 


a-p- AEE 
iex «y -6x-y- 
(9) The centre of the circle М = (5 +0) sr = 3 
+. The equation of the circle is 
(х- 5) +(y-0) «y 
be X' «y - 10x«1620 
(10) +: The circle touches the two coordinate axes » 
and it lies in the 4" quadrant, 
лса (= аг=36 
+ the centre of the circle M = (6 +~ 6) 
77 The equation of the circle is : 
(X- 6)" +(y-6) = (6)? 


ie. x? « y! -12X & 12y + 38 


(1) The centre of the circle = (0 +0) 
эт=В =272 length units 
(2) The centre of the circle = (~3 55) 
sr =7 length units 
(3) The centre of the circle = (- 4 +0) 
зга 3 length units 
(4) The centre of the circle = (0 ›—7) 
sr [24 = 206 length units 
(5) (2-2»kz3scz-12 
2. The centre of the circle = (2 ›—3) 
AE +кї-с ={4 +9 +12 =5 length units 
(6): (=-4,к=0,с=-12 
2. The centre of the circle = (4 +0) 


зс пв +о+12 = 247 length units 


» Geometry and Measurement — 


а 
(1) 7X «y -4X+ 8y =0 

„(2-2 5к=45с=0 
с үа 16 - 25 length units 
. ×” + + 12y +16 =0 
1=0,к=6›с=16 
AE Xe =[о+ 36-16 

= 25 length units 


Ann 
| —— 
(2) x+y + 14y =1 
n l=0 ›к=7,с= 
Peres (essere 0+49+1 
= 52 length units 
iX ey «10x-2520 
sls Sskz05c--25 
үс ={25 +25 
= 52 length units 


inen 
^, The two circles are congruent 
(3) x+y -2x44y-3-0 
м{=-1,к=2эс=-3 
үс {таз 
= 22 length units 
a xtey'+6x-11=0 


winery 


2. The two circles are not congruent 


= 2 length units 
2. The two circles are congruent 
The centre of the circle C, = (0 +0) 


The centre of the circle C, = 
x The equation of the circle C, is X^ + y =4 


The equation of the circle C, 
500-5) «(9-29 =4 
The equation of the circle C, 
is (x +4) + (y-3) 74 


B 
(1) ‘+ The equation include X y 
2. The equation does not represent a circle. 

(2) <: coefficient of x? = coefficient of y = 1 
and the equation has no terms of X y » 
De -ce (A «C8 128120 

1. The equation represents a circle. 
(3) + The coefficient of х? # the coefficient of y* 
2. The equation does not express a circle. 
(4yxtty+dy-4=0 
+: The coefficient of X^ = the coefficient of у? = 1 
and the equation is empty from X y » 
Da es Pe (SY +4=6 450 
~ The equation expresses a circle. 
(5) х2+у+2 ху-3х+6у-4=0 
+; The equation includes the term 2 X y 
2. The equation does not express a circle. 

(6) ~ The coefficient of Х* = the coefficient of yî = 1 
and the equation is empty from X y 
Og -с=(1)'+а7-т=-2 <0 

2. The equation does not represent a circle. 

(7) “+ The coefficient of X^ = the coefficient of y = 
and the equation does not include X y 
sl +k ce o2 75-0 

2. The equation does not represent a circle. 

(8) x? «y +4 X-32=0 

-+ The coefficient of X? = the coefficient of yû = 1 
and the equation has no term in X y 
sl" +k -c= Q «3223620 
2. The equation represents a circle, 
(9) x2 -Y «x-y-1-0 
«+ The coefficient of X^ # the coefficient of y" 
2. The equation does not express a circle. 


El ce 21 C173) - 5 length unit (1) The length of the perpendicular. 
+ The equation of the first circle C, is DER ESI as, 
(X-2) (y 1f 225 1 
& "— + The straight line L, is outside the circle 
» the equation of the second circle C, is ле 
ary- (2) The length of the perpendicular 
= 16x=3= 84423 970, 
C iX? ey -2x46ys120 6° «Cay 
2M, =(19—3) sr, =C +(37-1 +. The straight line L, is secant to the circle 
=3 length unit (3) The length of the perpendicular 


Ox ey -2 +6 + I$ =o 


^M; (11-3) n = f 1 + ap - 15 
725 length unit 


»the two circles are concentric 


(X- 6) + (у + 1 = 25 substituting by the 
‘coordinates of the points A» B» C and D we get 


*AQ53) (9-6) +341) 2252 
The point A lies on the circle 

UBOSS (7-6) + 6+1 => 

ıı The point B is outside the circle 

CG 23-62 +(3+1)=25=12 

7 The point С lies on the circle 

*DQs-3 (2-67 +(-3+ 1} =20<F 


«+ The point D lies inside the circle 


Koc 3)? = 5 and the equation of 
the circle is (X- 2)? + (y 1) = 25 
substituting by the coordinates of the points B » 
CandD 
]BQo4 2-2 + 4+1) =25 =F 
^ The point В lies on the circle 
‘C3 43-2744 18229» £8 
+ The point C lies outside the circle 
"DUY (1-2 +241 =10<P 
+. The point D lies inside the circle 


ШШ The centre of the circle = (—3 54) 
эг= 3 length unit 


7M, =(5 5-2) эг, =2 length unit 
°C: (K++ (y-3 =1 
5 M,=(=7 53) эг, = 1 length unit 
1, +1, =3 length unit 
MM, ={(5 +7 C2 3) = 13 length unit 
ММ 
The two circles are disjoint (distant circles) 


10X-8y+16=0 


en = VC SP +416 =5 length unit 
*С,:Х?+у?+14х+10у-26=0 

®М,=(-7,-5) 

st, = ТЇ + 5+ 26 = 10 length unit 

21, +14 = 15 length шй. 

1MM, (5:87) +443) = 15 length unit 

VMM, =r +4, 

~ The two circles are touching externally 


z 
B.C, :(x+2°+ y+ =K 

M, =(-2 5-10) эт, «К length unit 
*C,: (X3 + (y - 1 = 16 


» Geometry and Measurement) 


2м, G +1) sr, d length unit 
If the two circles are touching externally 
MM, =1 +1, 
NGF aen =4 +K 

+. 13=4+K 2К=81 

If the two circles are touching internally 
=MM, 4-{к1=1з 
(к = 13теїшейог4-{К =-13 
2K =4413=17 


= 289 


{GB The point of tangency : 
хї+уї-6х-4у+12=Х?+уї+2Х-4у-4 

-6х-4у+12=2Х-4у-4 

-6х-2Х=-12-4 

-8X--16 

aXe 

Ву substitution in the first circle equation by X= 2 

2 QP+y-6x2-4y+12=0 

ny -4y+4=0 у=? 

г. The two circles intersected at опе point (2 » 2) 

2. The two circles touch each other 

+ the equation of the circle whose center (2 +2) 

and passes through the center of the second 

circle (- 1 52) 

A 31 «(0 =3 


The equation : (X -2)  (y- 2) =9 


By 
+: Qa cos 8 2a sin 0) Ethe circle 
д Qacos 0) + (2 asin 0)? =1 
2. 4 a (cos Ө + sin? Ө) = 1 


лаа 


sans} 


Eb co °+2-с>о 
c1) «c2! «h-220 
z hE}-3 :=[ 


sh»-3 


(2) +k -e>0 
д QP + 3+ -4»0 f" +9>0 
2. For all values of ЄК the expression 


E920 


B~ 

2H) + (- b) - 10h- 1)>0 

4b e 10h + 10>0 

M -2he2»0 

о (h- 1) + 1 >0 this will be satisfied for 
all values of h which belongs to F 

vU Le» 0 

Gy «(4f -h «3h- 1520 


(4) 


z 9416-h°+3h-15>0 
s -3h-10«0 
+2) m-5)«0 


2 he&]-255[ 

[nl 

hî + (3h) +21-121 +3>0 

seo +20 -I2he320 

a 12h-12h+3>0 

лан -4he120 м@һ-1#>0 
This will be satisfies for all h ER 


WM) + 2+0-с>0 
2 1+2)" -24+3>0 


(5) 


2-2а>-8 
sacs aol 
(2) +- The circle passes through the origin point 
лс=0 
22а-3=0 
(3) + The circle touches X-axis 
ui 


22-32 C1) 


(4) ` The circle touches y-axis or(X-4Y + (y + 5) 225 
seske :.2a-3=27 іе. Х+у-8х+10у+16=0 
(8) M=(1 5-2) (5) ~ The circle touches y-axis 
“+ The circle touches the straight line =M=G 45-4) 0r-3 45-4) 
зх+4у+15=0 лаанат 
ЕРНИН lengik units is(x-3 4) «ve 125 
[ERES Lex «y -1x«8ys1620 
с=т ог the equation of the circle 
CI +(27-2а +3 =2 squaring the is(x«3 3) + +41=1225 
two sides j 
dex ey +7X48y+16=0 
^14-2a4324 а=2 E 
тах E (6) "2 The circle touches the two coordinate axes 
s r= 7 length 
Е » the point (-2 »—4) in the third quadrant. 
ТС +07-2а+3=7 теша (bai) 
squaring the two sides +. The equation of the circle 


" cien 
7144-2а+3=49 ла=- 31 воук 


206-2 5-4) Ethe circle 


(1) ^ The circle touches the straight line X = 2 2+1) caen ar 
^". r5 3 length units лаж -4т+16+2-8г= FÊ 
2. The equation of the circle P-I2r«2020 
is (x-5) +y -4 =9 2. (t=2) (r= 10)=0 
he X +у?-10Х-Ву+32=0 ^r=2 then M = (-2 ,-2) 
(2) The equation of the straight line огг= 10 „еп М = (10,10) 
ы3-7„7-3 There exist two circles » they are 
sx Ber Aian (х+2ў+у+2ў=4 
ore КЕЕН eng units Le X +y'44xedy44=0 
Ка. дк or (X+ 10) + (y + 10) = 100 


Le X^ ey + 20 X «20y + 10020 


00-5) + (y-3) = 18 
(7) + The circle touches X-axis at (-3 » 0) and 


Le X5 ey -10x-6y «1620 


touches y-axis. 
(3)r=3 »M=(455) =3 length units 
2. The equation of the circle н d ч 
в(х-4+у-5=9 E ea a 
ie. X*+y?-8x-10y4+32=0 ‘The equation of the first equation 
(4) 72 The circle touches X-axis at (4 0) sr = 5 is (x43)? + (y-3)-9 
M=(4 55)or(4 5-5) be X «y «6X-6y4920 
^. The equation of the circle The equation of the second equation 
is(X-4y + (y- 5) 225 Q3Y «(y «3f 29 
keX' ey -8X-10y 16-0 hex ey +6 X+6y+9=0 


» Geometry and Measurement © 


(8)r=42+ (273 o length units» 


2 The centre of the circle 
М=(-2 ,4) 


+4X-By+4=0 


(ore ar (26) =5 И 


+. The centre of 
the circle 
Mis (5 5-1) 
веі 
7. The equation of 
the circle 
isx?+y'+10x4+2y4+1=0 
(10) + The circle touches X-axis. 
cal? 
2. The equation of the circle 
isx^«y «2l xe2xkye (= 
+ (2 » 1) satisfies the equation. 
лажна +2к+ (2-0 


ла(+2к+В=-5 а) 
т (C5 92) satisfies the equation 

225+4-101+4к+(2=0 

2-10 sake 2-29 Q 
Multiplying (1) by 2 

^ 8l+4k+20=-10 Го] 
‘Subtracting (2) from (3) : 

2 02+18-19=0 0-10) 0+19)=0 


Sorkz- 145 


The equation of the first circle 
isx?+y'+2X-10y+1=0 
and the equation of the other 

is x7 y! -38 X- 290 y + 361 =0 


الو معاصر ر تطبیقات Ay‏ لفات [Nee | SÈT [ete‏ )558( 


a 


а 


+: The circle touches y-axis. эс=к? 

2. The equation of the circle 
х2+у+21х+2ку+к=0 

"+ C4 22) verifies the equation. 

..16+4-8l+4k +K =0 
ie.-81+4k+K 2-20 

x C1 52) verifies the equation, 

..1+4-2l+4k+K =0 
ie.-2l+4k+K 2-5 Q 
Subtracting (1) from (2) : 

26(=15 м$ 
and from the equation (2) 

s-844kekm-5 sk +4k=0 

nk(ked)-0 skeÜorke-4 

7 There are two circles 

The equation of the first circle 

isx!«y' «5x20 

The equation of the second circle 

isx ey +5Х-Ву+16=0 

The centre of the circle lies on X-axis 

2. The equation of the circle 
isx?+y?+2lx+c=0 

+: (1 +3) verifies the equation 

..1+9+2l+e=0 sthen2/+c=-10 

+: @ +-4) verifies the equation. 

2 4416+4l+c=0 
sthen4l «ce -20 
From (1) and (2): - (2-5 sc = zero 

^. The equation of the circle is X + y" 10 X= 0 


а) 


а) 


@ 


(13) M=(6 +8) $ 


+AB=Y12?+167=20 0.108 
^. r= 10 length units 
7. The equation 
of the circle is 
(X- 6) + (y -8° = 100 
Lex +y -12X- 16y =0 


at х 


m 


ишт 


2 


(14) ++ The centre of the circle lies on the straight 
їшеу-Х=1 

^. The centre (— l ›— К) verifies the equation. 
ackelel aq 
~ The equation of the circle 
isx?+y'+21x+2ky+ce=0 

` (© 2 +4) verifies the equation of the circle. 
4416-4(+8k+0=0 sthen 
-4l+8k+e=-20 о) 
+ (6 +8) verifies the equation of the circle. 
236862 120+ 16k +e =0 s then 
120+ 16k ec - 100 в) 
Subtracting (2) from (3): 

+ 160+8k=-80 

^s 2l+k=-104) 

Adding (4) and (1) : 

4302-9. 5l2-3 

From (1): 2 k = - 4 and from (2) c = zero 
+. The equation of the circle 

isx^«y -6х-8у=0 
Palko  s835-Ü.p-c (0) 
The equation of the circle. 

is y e2lxe2kyeczü 

"+ 71.52) verifies the equation of the circle. 
..1+4-2l+4k+e=0 
ie.-2l+4k+c=-5 (2) 
“ (3 +4) verifies the equation of the circle. 
29+16+61+8к+с=0 

Le. 6l «8k +с=-25 (o) 
‘Subtract (2) from (3): 

8l+4k=-20 

ıı k=- 5-2 ( (4) substituting in (2) 

1 -2l+4C5-2b+0=-5 
20=15+101 [7] 
Substituting from (4) and (5) in the equation (1) 
= 85203. (75-21 -15- 104 


a +25+201+4(?-15-101-85=0 
asl’ +10l-75=0 
zU.20-1520 
20-3)0+5)=0 
П огк=5 sce 45 огс=-35 


PET 


~ There are two equations : 
x'ey«6x-22y44520 
orx^«y'-10x4 10y-3520 

(16) To find the intersection poins with X-axis » put 


y=0 in the circle equation 
2 X?+2x=0 

2X(X+2)=0  дх=б or X=-2 
+ The intersection points are (0 +0) »(-2 +0) 
+ M = the center of the required circle is 

the mid point of AB = (252 , $) 
.M=(-1 50) 


and its radius т = MA = (1) + (0F = 1 
2. The cirde equation : (X + 1)3 + у? = 1 


2-1-4, к=-2, 
мб, | +4+1=6} 


+ The area of A = 2- P sin. 


2 


PIS) 


= 3x64 xsin 120° 


(ŻE square units 


=3sk=-61c=5 
29436-5240 
+. The area of the regular pentagon 


гне) 


Š * 40 x sin 72 295. 10565 square units 


+; The square unit represents an area 
of (Sf =25 em? 

^. The area of the required pentagon 
= 95.10565 x 252378 em? 


-53k-35c225 
22549-2529 
2. The area of the regular hexagon 


=r sin ) 


= $ x sin 60" = (2213) square units 


82-16 


The area of the regular polygon. 


= Bx 16x sin 30° = 48 square unit 


El The centre of the circle is the point of 


intersection of the two diameters. 

3X+y=-2 а) 
+4х-у=16 о 
From (1) and (2) 

лх=25у=-8 


The centre of the circle M = (2 »- 8) 

+. The equation of the circle is (X - 2) + (y 8) 925 
de X + y-4 X+ 16y +43 =0 
Substituting by X = 5 and ye -4 

г. The left hand side = (5 + (- 4) - 4 (5) 

+16(-4)+43=0 

= the right hand side 


^ (5 1-4) Ethe circle. 


Fe(195)+k(1 92) 1355-2 
2x-2-2y-5 
s2X-ye-3()»X«y200) 


From (1) and 2) 

7 The point of intersection of the two diameters 
isis) 

+ The centre of the circle M = (- 1 5 1) 

VOX! «y! -2Xcos 0-2 y sin 0-8 =0 

л l=-cos sk =-sin 0 sc=-8 
reo 0+ si ө +в = (1+8 

= 3 length units 


2. The equation of the required circle 
is (+1) + (y-1) =9 


ED The intersection points of the two circles 
х?+уЇ-10х=Х?+уї+2х-12 
4-100x-2x2-12 
д-12х=-12 


By substitution in the first circle equation to find 
the value of y by X= 1 
^ ау «y -100)20 
EI 
£. The intersection points are (1 $3) » (1 5-3) 
(1) The centre of the circle is (0 50) : 
distance between first point and the centre. 
={0-0F +G-0F - 410. 
+ distance between second point and the centre 
={0-0F «ca-oy = Tio 
2. The two points lie on a circle of centre 
(0 +0) and radius length 10 length unit 
2. Equation of the circle is : Х? + y! = 10 
(2) The centre of the circle is (2 +0) : 
distance between first point and the centre 
={0-2F +G-0F 10. 
+ distance between second point and the centre 
= {0-27 +3-0F -4fi0 


^. The two points lie on a circle of centre 
(2 +0) and radius length 10 length unit 


7. Equation of the circle is : (X - 2) + y = 10 
B®: MA e [CS + Ca) 241 length units 
MB = 147+ SF -^[41 length units 
MC e 142+ 52 -^[41 length units 
^ МА= МВ = МС 
+ А +В and C lie on the same circle, 
The equation of the circle 
0+5) + (ye S edt 


[$1] 
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EL The equation of the circle 
ix +уг+21х+2ку+с=0 
7: The points A » B and C lie on the circle. 


59+4+6!-4К+с=0 [9] 
59+64+61+16к+с=0 0) 
(1-208620 B) 


From (1) » (2) and (3) 
2. The centre of the circle M = (3 +3) 
7 The equation of the circle 
isx?«y -6x-6y-720 
+: The midpoint of AB = (222,228) 
=68.3)=м 
+. АВ is а diameter in the circle. 


AB = (8-0 «(0-67 = 10 

BC 2f0« (6-0) =6 

sAC= 8-0" +0=8 

+ (AB)? = (BC) + (AC? 

2. A ABC is right angled triangle at £ C 

2 АВ is a diameter in the circle which passes 

through its vertices 

The center M = (850,056) = (4,3) yr=5 
*. The equation : (X—4)* + (у — 3) = 25 


(DAB =1e HOF =6 овса үг (-зүз m 
»CA- qe «(^13)» 6 


+ A ABC is an equilateral triangle. 


2. The centre of its circumcircle. 


252-1 „овоз з) a(i їз) 
кт=мА=\єз?+(-з3{3) 


= 273 length units 
^. The equation of the circle 


ia- + (y 3) =12 


52 


Elx'«y«2lxs2kysc-0 
~ (23-1) 5-2 90) (05-9) 
Verify the equation of the circle. 
4+14+4l-2k+c=0 
ie.4l-2k+0=-5 а) 
+4-4!+с=0(@0),81-18К+с=0 (3) 
From (1) » (2) and (3): 
a te1se=0 k=} 


2. The equation is X*+ y + 2X +9 y =0 
эе centre of the circle M = (- 1 + 4.5) 


TOF = VE peng unit. 


ЕЙ) е the circle which passes through the points 
A,B and Cbe 
X7+ y+ 2(x+2ky +0 =0 
2. The points verify the equation of the circle, 


59+6{+с=0 a) 
+81+18К+с=0 (2) 
s1+2k+c=0 [9] 


From (1) (2) and (3) : 
oe de-3 sk=-Ssc=9 
+. The equation of the circle 
isx?+y?-6X-10y+9=0 
‘Substituting by the coordinates of the point D 
7. The left hand side = (- 1)* + (2° - 6 (- 1) 
=10(2)+9 
=0 
= The right hand side. 
+. The point D lies on the circle, 
ie. The quadrilateral ABCD is cyclic. 


EBD xX!« y -8x«6y-0 
(2)x' ey -AXe4y 4-0 
(3) x?+y?-12y+20=0 
(4) x? +y?-12x-4y4+36=0 
(5) x? «y -12x-15y 43620 
(6)x!«yl-Ax-2y-1120 
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(тух?+у?-24х-в{зу+М4=0 
(в)х?+у'-8х-4у+16=0 

(9) x? «y -2x-8y*1620 

(10) x? +y?-2x-2y+1=0 
an2x'«2y'-17x«8-0 
agx?’ +y -6x-23y «9-0 


EL From the geometry of the figure : 
(4F -8xBD 
‘The point B (10 +0) 
A ABC is right angled at A 
2 BO is a diameter 
in the circle which 


passes through the 
points A +B and O 


2. The centre of the circle is (5 »0) »r = 5 units. 


The equation of the circle. 
is(x- 5f «y = 25 
ie, xX +" - 10x «0 


(a (aye (3)b (a 
(5)b (бус (7)b (8)b 
Instructions to solve KB 

(1) Putk-2=2-k 22к=4 ..k=2 


»then the equation be —2 X + 6y —25 =0 
«equation of straight line» 
sat k #2 » then the coefficient of X? # the 
coefficient of y 
~ The equation does not express a circle 
whatever the value of k 
(2) ++ The equation of the base of the cone 
is x +у?=64 
2. The radius length of the base of the cone 
8 length unit, 


The volume of the cone = 4 TF h 


= 4 Hx 646 


= 128 3t cubic unit. 
(3) + The centre of the circle = (7 »5) 
»r-4 length unit. 
2. The distance between the centre and the 
y-axis = 7 length unit. 
The least distance between the y-axis and any 
point on the circle = 7 — 4 = 3 length unit. 


(4) -: The centre of the circle that touches the two 
coordinates axes must be lies on the straight 
line y=X or ye-X 


(5) From the opposite figure : 
+ A AOC isa right-angled triangle 
at Oand OB L AC 
(ОВ =8 x2=16 
^. ОВ =4 length unit. 
the centre of the circle (0 +0) 7" 
+. The equation of the circle is X^ + у? = 16 
(6): OBx OA -OCx OD 
4x OA=8x6 
2 OA=12 
A= 01250) (Cro 
заа» ME LAB 
»MN LDC 
2 Eis midpoint of AB 
2 E(4 +0) + N is midpoint of DC. 
ANO: = M=(@>1) 
=MA=(l2—4? «(0-17 - 65 
2. The equation of the circle is 
(x-4F «(y - 1 =65 


| 
:2 


(7) ‘+ The centre of the given 
circle (M) - (5 2) 


+. There is a circle passes 
through the vertices of 
the figure AMBO and its 


diameter OM and its centre is the midpoint of MO 
x ig (5+0 .-24+0)_(5 

+ The centre is (2£° ,=2*9) „(5 ,-1) 
and itis the same circle that passes through the 
vertices of the A AOB 


(8 ) According to the first circle : 
М, =(5 +5) 
ANS, 
nus 2 NU 
According to the second circle : 


М,=(=3э-1)эг,=5{2 


+: the length of MM; e +3Ў +6 +17 
= 10 length unit 

v (MM) = (AM) + (AM? 

7^ The figure AM, B M, is a square 

5 AB = 10 length unit. 


7 The circle N touches the two coordinates axes 
in the 3™ quadrant. 

^ Nis (- l +- l) satisfies the equation of the 
straight line y = 2 X + 1 

21+1 


The centre of the circle N is (- 1 »- 1) 
The equation of the circle N 


is(X 1) + (y+ =1 
sthen X + y3" +2 X+2y+1=0 

72 The circle M touches the two coordinate axes 
in the 2™ quadrant. 


£. Mis (=k +k) verifies the equation of the 
straight line y =2 x + 1 


~- The centre of the circle M is 


2. The equation of the circle M 
is(x+ 4) 6-3 


iex «y «$x-$ysd-0 


E Draw MD LOY 
let the radius length of the B1 
circle M be r length unit 


InAMND: 
(Gen =8 + (8-17 » 


OFF + 16r=64 +64 + 16r 
23-64 


+ The centre of the circle M is (8 +2) 
£. The equation of the circle M 

is (X-8) + (y-2) 24 

ie X ey -16X-4y+64=0 


e Applications 


п 
т) + CAF =1 
= 14 length unit 
2. The area of the circle = Jt = 14 zt 
+2 The square unit in the plane represents (5) = 25 cm? 
+. The area of the square = 14 x 22 x 25 = 1100 cm? 


E ~- The equation of the circle 
is (x-7? + (y +9)" = (30) 
ВА =7(25-7) «C30 +9) = 27.66 
vBA«r 


~+ The radar can observe the ship whose position 
іа (В) 


(=-2,к=6.с=-60 


- The area of the regular octagon 


we 


=2 2 sin (387) = $ 100 x sinas 


= 20072 square units 
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г Each unit in the coordinates plane represents 


6cm. 


2. The distance between the two centres of the 


two pullies = 13 x 6 = 78 em. 


o 
a) 


(2) 


Тһе pulley A touches the coordinate axes and its 
radius length = 5 units, 
^. The centre of its circle M (5 »5) 


Its equation is (X — 5)* (y - 5} = 25 
X! ey -10Xx- ly 2520 
The equation of the circle of the pulley (B) 
isx?+y'+14X445=0 

lat sk=0 


Its centre N = (77 +0) 


2. The distance between the two centres. 


= G+ TF + 51 = 13 length unit. 


The maximum height between the two edges. 


= 10 units »letr, is the radius of the great 
gear and r, is the radius of the small gear 


таү+у=5 
2. The centre of the great. gear is (5 »4) and the 


centre of the small gear is (5 9) 
25416-3229 

length units 

2 length units 


n 


+. The equation of the circle of the small gear 
is(x-SP«(y-9) =4 


y -10x- 18y 10220 
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E Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) Two forces of magnitudes 3 , F newton and the measure of the angle between them 
is 120° , if their resultant is perpendicular to the first force » so the value of F іп newton 
Bei 


(a) L5 (b) 3 


(033 (d) 6 


( 2 ) If the resultant of two forces acting at a point reached to its maximum value » then the 
measure of the included angle between the two forces = --------------- 
(a) zero DE © (d) JU 
( 3) Two forces of magnitudes 6 N. and 8 N. » if the magnitude of their resultant is 10 N. 
»then the measure of the angle between the two forces is «+++ 
(a) 0* (b) 60* 


(c) 90* (d) 180* 
(4) A forces of magnitude 6 newton acts in direction of north. It is resolved into two 
perpendicular components » so its component in direction of the East 
equals <<... newton. 
(a) zero (b) 3 (oay2 (d) 6 
( 5) If a body of weight (W) is placed on a smooth plane inclined to horizontal by angle Ө 
+ so the component of its weight in direction of the plane equals <... 
(a) W (b) W sin Ө (c) W cos 8 (d) W tan Ө 
( 6) In the opposite figure : ® 
If the force 10 N is resolved into two components E 
F, and F, inclined to the force by 60° and 90° respectively 
> then F, = e N 


60° 
(а) 53 


(b) 10 (c) 1013 (d) 20 

(TIF, =31-2j SF; -ai- js F;-4i-b jR 261-4 j sthen(a 55) = 
(a) (15-1) (b) C151) 

(8)IfF, 25i; F,-7i-5j then |R |= 
(a) 12 


(c) C 15-1) (d) (1 91) 


force unit. 
(b) 5 


(c) 13 


y 73. 
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( 9 ) If the resultant of the forces in the given 
figure acts in direction of y-axis 


s then F =  newton. 
(а) 2 (b) 6 
(c)8 (d) 14 


(10) If a force of magnitude (F) is in equilibrium with two forces of magnitudes 5 and 3 
netwon and the measure of the angle between them is 60° » then F = <... newton. 


wio (b34 (07 (d) 15 


(11) A is a particle balanced under the effect of 
the three forces as shown in the opposite figure 
where F is balanced with two forces the magnitude 
of each is 8 newton and the angle between them 


is a measure 120° 5 then F = newton. 
(а) zero (b) 8 
(c) 16 (d) 8 sin 120° ® 


(12) In the opposite figure : 
A body of weight 150 gm.wt. is in equilibrium 
by suspending it by two perpendicular strings 
of lengths 60 cm. and 45 cm. and the other 
two ends C and B are on a horizontal line 


athen Tj = T, 2 m gm.wt. 

(a) 120 (b) 90 (c) 60 (d) 30 
(13) The two planes coincident if they have зз in common. 

(а) only one point (b) two points 

(c) three collinear points (d) three non-collinear points 
(14) If the straight line L // the plane X and A € X » then LC) X = ee 

(а) @ (b)L (ox (4){А} 


(15) Which of the following nets does not make a regular quadrilateral pyramid when it folded ? 


LN 
Dees 
VA 


— à 
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(16) A regular pyramid whose volume is 12 cm? and its base area is 4 cm? 


> then its height = -------------- cm. 
(a) 3 (b) 6 (c)9 (d) 2 
(17) A right circular cone » the radius length of its base = 15 cm. and its height = 20 cm. 
» then its lateral area = -+--+ Cm? 
(a) 375 t (b) 6007 (c) 1500 7t (d) 1875 t 


(18) If the triangle ABC is rotated about AB 
with a full turn » then the volume 


of the formed solid = -+ cm? E Ei 
(a) 6 U (b) 83t 
(c) 10 7t (d) 123t 
(19) The opposite net describes a solid e p 
its volume = 96 7t cm? А 
» then its total area = зз em? 
(a) 16 Jt (b) 64 7t 
(c) 48 U (d) 96 7t 
(20) The circumference of the circle whose equation is X? + y? = 8 0 
ÎS een length units. 
(a) 8% (b) 6470 (227 (d) 427 


(21) The equation of the circle whose centre (1 » 2) and touches the line : 
3Х+4у+9=015 


(а) X? y? -2 Х-4у= 16 (b) х2+у2+2 Х+4у-11=0 
(C) X5 y 2X 44y- 1620 (4)Х?+у?-2Х-4у=11 


Essay questions 


Answer the following questions : 


E ABCDEF is a uniform hexagon » the forces of magnitudes 8 › 613 >5 and 413 newton 


act on AB , AC AD , AE respectively » find the magnitude and the direction of their 
resultant. 


B8 A homogeneous smooth sphere its radius length is 10 cm. » its weight = 30 gm.wt. is in 
equilibrium by a string of length 10 cm. attached to a point of its surface and the other end 
of the string is fixed at the point in vertical smooth wall » find the tension in the string and 
the reaction of the wall on the sphere. 


A regular quadrilateral pyramid » the side length of its base 18 cm. if its volume is 1296 cm? 
s then find the slant height and lateral surface area. 


Po 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) The magnitude of maximum resultant force of the two forces F, » F, is 15 N. and the 


minimum resultant опе is 5 N. » then F, > F, » then F? FÎ = 


(a) 20 (b) 75 (c) I5 (d) 10 

( 2) The magnitude of resultant of the two forces F, =8 №. ,Е,=9 №. act on the same 
direction = s N. 
(a) 72 (b) 17 (c) 1 (d) - 17 

( 3 ) The magnitude of resultant of the two forces F = 9 №. › F, = 19 N. act on the opposite 
direction = «e N. 
(a) 10 (b) 153 (c) 1 (d) 26 


( 4 ) If magnitude of the resultant of two equal forces is the double of each 
» then the angle between them +--+ 


(a) 0° (b) 90° (c) 45° (d) 180° 


(8) IfF,=3N.>F,=4N. »the angle between them = 60 magnitude of the resultant of two 
forces = ---- N. 


(а)7 (437 (c) 12 (d) 1 


( 6 ) If the three equilibrium forces were acting on the same point of magnitude 


3X ,4X ,5 X of newton ; then the smallest angle between two of them = ++ 
(а) 105° (b) 85° (c) 90° (d) 120° 


( 7 ) The force of magnitude 10 newton and make an angle of tangent = 1 with one of two 
perpendicular directions » can be resolved into two forces act in the two perpendicular 


direction of magnitudes “М. 
(а)5,5 (bh) 52 512 (52.102 (4)5,10М 


(8 ) The force of magnitude 8 N. can be resolved into two forces act in the two perpendicular 
direction of magnitudes =N. 


(a) 10,2 (b)9 5-1 (024,43 (d) 6 58 


( 9 ) If the resultant of two forces acting on a point is zero » then the angle between 
them e oce 


(а) 180° (b) 0° (с) 45° (4) 90° 


——э] 
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(10) A regular quadrilateral pyramid its volume = 96 ст? › its height = 8 cm. 


s its base side length = + cm. 

(a) 72 (b) 36 (c) 6 (d) 12 
(11) The right circular cone » which its base radius 21 cm. » its height = 10 cm. 

»its volume = em? 

(a) 1210 7t (b) 1470 7t (c) 1105 7t (d) 1409 7t 


(12) A regular quadrilateral pyramid its volume = 160 cm? » its height = 10 ст. 


» its slant height = -.............. cm. 


(a) 443 (b) 447 (c)6 (d)5 


(13) If you put a body of mass X kg. on an inclined smooth plane with 30? to the horizontal 


»the component of its weight on the direction of plane = < o kg.wt. 
(0005 х (b) x2 (2X (d) x13 

(14) If you put a body of mass y kg. on an inclined smooth plane with 60° to the horizontal » the 
component of its weight on the direction of perpendicular to the plane = -+-+ kg.wt. 
(a) уү2 (b) 0.5 y (c) 2y («уз 


(15) The wire attached to body of mass 3 kg. on inclined smooth plane with 45? to the 


horizontal and parallel to the plane is in equilibrium case has tension of <=... N. 


(a) 342 (b)3 (c) 1592 (d) 1.5 


(16) The equilibrium case means the resultant of forces acting on the body is eee- 


(a) maximum. (b) minimum. (c) zero. (d) horizontal. 
(17) The circumference of the circle whose equation is X + у? zB8iseeeee length units. 
(28m (b) 64.70 (0227 (0 412 7 
(18) If the two straight lines : X = — 3 » X = 4 touch the circle M 
» then its circumference = +--+ length units where (x = 2) 
(a) 22 (b) 44 (c) 12 (d) 14 
x 
(19) (Х y 8| y ]=[___]> then the obtained equation represents a circle with 
E. 
diameter length — ^ length units (Where is the zero matrix) 
(a) 2 (b) 4 (c)6 (d)8 
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(20) The equation - T" — 49 = 0 represents the equation of a circle with 
yi X 
radius length = -----------+--- length units. 
(a) 49 (b) 14 (c)9 (d)7 
(21) Which of the following equations represent a circle ? 
(a) X! y!  X-y26 (02X?«y!-x4y-5 
(с) X! + - x26 (4)х?+у?-ху=6 


Essay questions 


Answer the following questions : 


A regular quadrilateral pyramid » the perimeter of its base is 16 cm. and whose height 9 cm. 
is put inside a container in the shape of a right circular cylinder » contains water. 
If the level of water raises ES em. » find the radius length of the base of the cylinder 


given that ( = 2) 


B ВС is uniform rod of length one meter and its weight (W) newton is suspended from its 
two ends by two perpendicular strings their other end fixed at a point on the ceiling of 
a room » if the length of one of the two strings equals 5013 cm. » find the magnitude of 
the tension in strings in terms of the weight of the rod (W). 


A body of weight 12 netwon is placed on a smooth plane inclined to the horizontal at an 
angle of measure 60? » it is kept in equilibrium under the effect of a force F newton acts 
in the direction of the line of the greatest slope of the plane up » find F and the reaction of 
the plane on the body. 


а Cairo Governorate | Mathemati 


KETÊ Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) Two forces of magnitudes 7 Е » 6 Е newton act at a point and their resultant is F newton 
s then the measure of the angle between them = --------------- 


(a) zero (b) 60* (c) 120° (d) 180* 

( 2) Two forces of magnitudes 5 » 3 newton act a point and the measure of the angle between 
them is 60° » then the magnitude of their resultant (R) equals +з newton. 
(а)2 (7 (c)8 (d) 5 


a 
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(3) Two forces act at a point magnitude of the first equals 4 kg.wt. and acts towards west 
» magnitude of the second equals 243 kg.wt. and acts in direction 60* east of north 


> then the magnitude their resultant = = kg.wt. 
@)2 (b)3 (94 ШЕН 
(4) Two forces of magnitudes F „үз Е newton act оп a particle » if the magnitude 
of their resultant is 2 F newton : then the measure of the angle between the two 
forces: zin 
(a) 90° (b) 60* (c) 120° (d) 30* 
(5 ) In the opposite figure : 
If the body is in equilibrium under Ө) 
acting of the shown forces 
s then m (Z 8) = e? 
(a) 30 (b) 60 
(c) 45 (d) 15 
( 6) In the opposite figure : 
If the force 10 newton is resolved into two 
components F, and F, inclined to the force 
by 60? and 90? respectively » then Е, = : newton. 
(а) 513 (b) 10 (c) 1093 


( 7 ) In the opposite figure : 


ABCDEF is a regular hexagon » forces of magnitudes 
15 ‚53 5533 and 15 act along AB >CA , EA and AF 


> then the magnitude of the resultant К = newton. 
(а) 5 (b) 10 
(c) zero (d) 25 


(8) A uniform smooth sphere of weight 1.5 gm.wt. and radius length 25 cm. » is suspended 
ata point on its surface by a light string of length 25 cm. and the other end of the string 
is fixed at the point in vertical smooth wall » if the sphere is in equilibrium 5 then the 
tension іп the string = gm.wt. 

(a) 273 (b) 6 (оз (d)3 

( 9 ) Three forces are equal in magnitude and meeting at a point are in equilibrium 5 then the 
measure of the angle between any two forces of them is «===... 

(a) 60° (b) 120° (c) 90° (d) 150° 


с Фууу оо | Cot) لغات‎ otat i تطبیقات‎ walsdl | 25 
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(10) The point which lies on the circle : X? + (y – 5)? = 20 is eee 


(a) (2 53) (b) (3 »-2) (c) Q »5) (d) (453) 
(11) The center of the circle 5 X? + 5 y? + 10 X 2 30 y + 20 is s 
(а) (3,1) (b) G »- 1) (c) (15-3) (d)(C 153) 


(12) The radius of the circle (2 X - 6) (2 y — 4)? = 20 is +++ 


(120 (fio O15 ШЙ 


(13) Two circle whose centers M >N are touching internally if r, = 5 cm. yr, = 8 cm. 


s then MN = se ст. 

(а)13 (b)3 (c)4 (d) 15 
(14) The two straight lines аге skew if and only if they are -------+------ 

(a) not contained in the same plane. (b) not intersecting. 

(c) not coincident. (d) not parallel. 


(15) If the side length of the base of a regular quadrilateral pyramid is doubled 
»then its volume з 


(a) will doubled. (b) will be three times its first volume. 
(c) will be four times its first volume. (d) will not change. 

(16) The length of the drawer of a right circular cone is 17 cm. and its height = 15 cm. 
s then its total surface area = =+ cm? 


(a) 200 7t (b) 136 7t (c) 320 7t (d) 400 Tt 
(17) Which of the following statements is not true ? 
(a) Any two different parallel straight lines identify a plane. 
(b) Any two intersecting different straight lines have a common point. 
(c) The two skew lines aren't contained in one plane. 
(d) Any three non collinear points » there is at least one plane passes through them. 


(18) Number of the planes which passes through two given points is +--+- 


(а) zero (b) 1 (c) 2 (d) infinite. 
(19) A piece of chocolate in the shape of a right circular cone its volume = 27 Jt cm? and the 
circumference of its base = 6 Л cm. » then its height = sss... cm. 
(a)9 (b) 6 (c) 12 (d) 15 
(20) Which of the following equations represent equation of a circle ? 
(а) 3 Х2+2у2+6Х-8у-10=0 (b) Х2+у+4Х+25=0 
(с) 2 xX? +2 у2 12 Х+8у-30=0 (9) х2 +у2+2 Ху+3=0 
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(21) In the opposite figure : 
A regular quadrilateral pyramid in which the side 


length of its base = 18 cm. and the slant height = 15 cm. 


з then its volume = cm? 
(а) 1296 (b) 1620 
(c) 540 (d) 1944 18em. 


| Second | Essay questions 


Answer the following questions : 


AB is a uniform rod of. length 65 cm. » weight 130 gm.wt. hanged freely from its two 
ends in a point (C) with two strings of length 25 cm. » 60 cm. › find the tension in the two 
strings in the equilibrium position. 


я Write the general form of the equation of the circle if the two points А (4 2) , В (—1 5-3) 
are the end points of its diameter. 


Five coplanar forces meeting at a point » their magnitudes are 12 59 5 532 > ШЙ 
and 7 kg.wt. act in the directions east » north » western north » western south and south 
respectively » show that the set of these forces are in equilibrium or not. 


пит: 


EE Multiple choice questions | 


Choose the correct answer from the given ones : 


Directorate 


(1) A force of magnitude 513 newton act in direction 30° east of north » is resolved 
into two perpendicular components » then the magnitude of its component in direction 


the east = sesse 


5 
(а) 5 (b) 7.5 (=P (d) 15 


( 2.) When the two forces б and 8 newtons are perpendicular 5 then the sine of inclination of 


the resultant with the first force equals +- 


23 4 ‚3 4 
(а) $ (b) 5 (с) 7 (d) 3 


( 3 ) Three forces are equal in magnitude and meeting at a point are in equilibrium » then the 
measure of the angle between any two of them is +- 
(а) 60° (b) 120° (c) 90° (4) 150° 


LES 


Mathematics Applications 


= Ж ^ 
i 


(4)IfF, 251-3] > i42] > F, 214] o then R = sss 
71-2] (5 141-4] ()-14144] (00 

( 5) In the opposite figure : 
A vertical force of magnitude 75 newton is resolved 


into two components » one of them is horizontal (Е) 


and the other F, » then E, = з newton, 
(a) 75 (b) 7513 
(c) 150 (d) 15043 


( 6) In the opposite figure : 


The resultant of the system 


of forces “R” = «e newton. 
(a) 20 (b) 104/2 
(c) 10 (d) zero. 
( 7 )In the opposite figure : ® Ф) 


If the body is in equilibrium under acting 


of the shown forces ; then m (Z 0) = 
(а) 30° (b) 60° 
(c) 45° (4) 15° Ф) 

( 8) Two forces of magnitudes 5 F »2 F and their resultant is 7 F newton » then the measure 
of the angle between them = -+++ 
(a) 180° (b) 60° (c) 20° (d) zero. 

( 9 ) If the resultant of two perpendicular forces : inclined to the greatest one by angle of 
measure Ө ; then which of the following values is suitable value of Ө ? 
(a) 90° (b) 70* (c) 45° (d) 10° 

(10) In the opposite figure : 
The resultant of the forces 1042 , ШЙ 


s 20 newton acts in direction --------------- West 
(a) the eastern north. (b) the north. 
(c) the western north. (d) the western south. South 
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(11) In the opposite figure : 
ABCDEF is a regular hexagon » forces of magnitudes 
15 53 , 53 апа 15 act along AB ‚СА >EA and AF 


» then the magnitude of the resultant К = =-=- newton. 
(a) 5 (b) 10 
(c) 25 (d) zero. 


(12) If three forces meeting at a point and acting up on a particle are in equilibrium 
»then the magnitude of each force is proportional to the -+++ of the included angle 
between the two other forces. 
(а) cosine (b) sine (c) tangent (d) cotangent 

(13) The ratio between the lateral surface area of the triangular regular faces pyramid to its 
total surface area = 


(a) 1:3 (b)1:4 (c) 3:4 (d) 1:2 

(14) The radius length of the base of a right circular cone = 5 cm. and its total surface 
area = 90 Л cm? , then its volume = «1+ em? 
(a) 105 7t (b) 95 zt (c) 100 7t (d) 120 7t 


(15) The general form of the equation of the circle which its centre is (— 2 » 5) and passes 
through (3 5.2) is «m 
(a) X* +у2-4Х+10у-5=0 (b) х2+у2+4Х-10у-5=0 
(с)х?+у?+2Х-5у-5=0 (d) X? +y?+4X-10y-25=0 
(16) In the opposite figure : 
The plane ААВ () the plane ACC =. 


@) АА (b) BB 

(c) CC T (d) AC 
(17) The equation (X y 8)| у |= 

-2 

represents a circle its diameter length = «=... length unit. 

(a) 2 (b) 4 (c) 6 (d) 8 
(18) The least number of planes can determine a solid is -+--+ planes. 

(a) three (b) four (c) two (d) five 


(19) The centre of the circle : X + y! 6 X+ 8 y =0 is the point -+++ 
(а) (3 »-4) (b) (-453) (с) C354) (d) (-3 »—4) 
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(20) Any three points non-collinear identify «+--+ 
(4) one plane. (b) two planes. (c) 3 planes. (d) 4 planes. 
(21) the opposite figure represents a regular 


quadrilateral pyramid its height (h) 


> then the relation between X » y and h is з 


(a) х2 +y’ =h? (b) X2 +h? =y? 
2 2 
io (X) +h? = ر‎ (¥) +у?=һ? 


Essay questions 


Answer the following questions : 
Î A body of weight 18 newton is placed on a smooth plane inclines to the horizontal by an 
angle of measure 30° and kept in equilibrium by a horizonal force of magnitude F newton. 


Find the magnitude of this force and the reaction of the plane on the body. 


Write the equation of the circle which touches the X-axis at the point (— 2 » 0) and intersepts 


from the positive part of y-axis a chord of length 413 length unit. 


The opposite figure represents the forces 16 » 16 D с 
, 1242 newton which act in the square ABCD in 
the directions AB » AD » CA respectively. yg 


Find the magnitude and direction of their resultant. 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) If the resultant of the two forces F and 3 Е Ко лус. is perpendicular to one of them 


»then the magnitude of their resultant equals «=== kg.wt. 
(2 F (b)4F (e) 22r (d)2F 


E 
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( 2) Two different straight lines are skew if they are 


(a) different parallel. (b) not intersected. 
(c) not parallel. (d) not contained in the same plane. 


(3) If the resultant of two forces meeting at one point is R C [5 » 19] » where Е > В, 
„then F, LPS: 


(3) 7 (b) 12 (c) 5 (d) 19 
(4) The number of planes which passes through three-collinear points equals =... 

(a) 1 (b) 3 (c) 6 (d) infinite numbers. 
( 5) Three coplanar forces 6 » F »k the first act in direction of east » the second in direction 


of 30° west of north » the third in direction of south and their resultant 513 newton and 


act in north directon » then F ET: mee newton. 
(a) 11 (b) 1243. (c) 15 (а) 945 
( 6 ) If the equation of a circle is (2a + DX^«(a-2) y! «(b- 1)Xy-6aX+12by-12=0 
» then its radius length equals ч: length unit. 
(a) 3 (b) 4 (c) 5 (d) 6 


(7) Force of magnitude 10 kg.wt. in direction 30° with line of greatest slope of a plane 
makes Ө with the horizontal » then its components іп the perpendicular direction 
of the line of greatest slope equals <<... gm.wt. 
(а) 53 (b) 5000 (с) 5 (d) 500093 

( 8 ) A regular quadrilateral pyramid its lateral edge = 10 cm. » and its base area = 100 cm? 
»then its lateral surface area equals еее square unit. 
(a) 1004/3 (b) 1004/2 (с) 502 (d) 5043 

(9) If the slant height of a triangular regular faces pyramid equals 1043 ст. » then its 
volume equals з cm 


" 20003 m zac ду Hos T SUE 


Inclined smooth plane makes with the horizontal an 

angle of measure 6 and a smooth pulley on the top of 

the plane if the system is in equilibrium » then Ө = .............. 
(а) 60° (b) 30° 

(с) 45° (4) 15° 


Mathematics Applications 


(11) In the opposite figure : 
A body of weight W gm.wt. susbended in one end 
of string and the other end is fixed in a point in 
vertical wall » the body pulled by a perpendicular 
force (F) to the string till the string makes 30? with the vertical 
in equilibrium »then T: F = зе 


(a) 3:1 (b) 1:1 (c) 1:43 


(12) In the opposite figure : 


A smooth uniform sphere of weight 3 W kg.wt. 
susbended in equilibrium by one end of string its other 
end fixed in a vertical smooth wall above the 


tangency point » the string makes angle Ө with the vertical 


s then tan Û = е 
(а) 3 (b) 2 
TP a 
(3 (d) > 
(13) In the opposite figure : & 
A body of weight 20 N. is placed on smooth inclined 
plane makes 45° with the horizontal the body kept у, Ө) 
in equilibrium by horizontal force F yi; 
»then E 
(a) 5 (OX EI (1 (d) T 
(14) If y-axis intersect the circle whose equation (X — 3)? + (у + 2) = 18 at two points 
A and B ; then the length ОАВ = Re unit length. 
(a) 6 (b) 4 (c) 8 (d) 7 


(15) In the opposite figure : 
А body of weight 13 N. is attached by two strings 
their other ends on the same horizontal line and distant between 


them is 1.3 m. and one of the two strings is of length 0.5 m. 


while the other is of length 1.2 т.» then T, = T = ss newton. (3) 
(а) 5 (b) 7 (c) 12 (d) 19 
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(16) A right circular cone its base touch the two positive axes in X y-plane and its drawer 
is twice its radius base length » the volume of a cone is 72430 em’, 


» then the equation of its base is «+--+ 


(a) (X —5Y + (y-—5)? = 25 (b) (X=3)? (y -3? 29 
(c) 00-6) + (y - 6 = 36 (d) (X-2? + (y - 2? 24 А 
(17) The opposite figure represents the net of a solid 
„ВС 220 T cm. AB = 15 em. »then the total area of C B 
the solid =. 
(a) 2507 (b) 150 7t 
(c) 100 7t (d) 200 7t 
(18) ABCD А B C D is a cube ; then the plane АА B f the plane CC B = 
(a) BB (b) BB (c) BB (a) {В} 


(19) The ratio between the volume of right circular cone inside cube and the volume 
- such that the base of a cone touch all interior sides 
of the base of the cube and its vertex on the opposite base of the cube. 


of this cube equals 


(а) 12 (o£ () [E 

(20) A quadrilateral pyramid whose height 10 cm. » and its base as parallelogram its base 
length 5 cm. and its height 12 cm. » then its volume = +- cm? 
(a) 200 (b) 400 (c) 600 (d) 900 

(21) A right circular cone its total surface area 27 Jt cm? its drawer twice its radius length 
ə then its volume ++- cm? 
(a) 27 t (b) 2743 л (c) 943 x (à) 343m 


Essay questions 


Answer the following questions : 

How many circles you can draw in different quadrantes in X y-plane which touches the 
two co-ordinates axes and its radius length is 5 unit length. 
Write down the equation of two of them which lies in first and third quadrant. 
What is the distant between their centers ? 


ABCDEO is a regular hexagon : a force of magnitude (Е) 
in the direction of AC is resolved into to components one 
of them in the direction AB and the other in the direction AO о 


of magnitude 20 newton. : find Е and the component in 5) © 
direction of AB 
A ® В 
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AB is a uniform rod of weight 20 newton is hanged from (A) in a vertical wall and the rod 
in equilibrium in horizontal position by attached its end B by string its other end is fixed in 
a wall above (A) at point (C) given that AB = 0.6 m. » AC = 0.8 m. 
Find the magnitude of each of the tension in the string and the reaction of the hinge. 


Dokki Educational Administration 
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EE Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) Two perpendicular forces of magnitudes 2 F —5 5 F + 2 newton act at a particle 
» the magnitude of their resultant is 35 newton. » then F = newton. 


(а)2 (6) 3 (c)4 (d) 5 
( 2) Which solid » its net is the opposite figure ? 

(а) Quadrilateral pyramid. 

(b) Regular quadrilateral pyramid. 

(c) Triangular pyramid with regular faces. 

(d) Otherwise. 


(3) Volume of right circular cone is 100 cm? » then its volume when its height is doubled 


ў cm? 


(a) 100 (b) 200 (c) 400 (d) 800 


becomes ~ 


(4) A body of weight 18 kg.wt. is placed on a smooth plane inclines to the horizontal at angle 
of measure 30° , ће body kept in equilibrium by a force F inclines to line of greatest 
slope upward by an angle of measure 30° » then the magnitude of this 
force = «eem kg.wt. 

(a) 12 (b)9 SERE! (4) 613 

( 5 ) Force of magnitude 4y2 acts in east direction it was resolved into two perpendicular 
component » then the magnitude of the component in direction of eastern north 
equals з newton, 

(a)4 (b 442 (c)8 (d) 842 

(6) A regular quadrilateral pyramid » the perimeter of its base = 40 cm. and its height 12 cm. 

> then its lateral surface area = с em? 


(a) 200 (b) 240 (c) 260 (d) 320 
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( 7 ) The equation of the circle which the straight line : X + y = 2 touches it and its centre 
is (8:4 S) d eoe 
(a) (Х-3)? + (y- 52 = 332 (b) (x + 3) + (y + 53 = 18 
(с) (X-3Y + (у – 5)? = 12 (d) (X-3) + (y-5y = 18 
(8 ) Three coplanar forces of magnitudes 60 , 88 » 60 newton act at a point in the directions 
» the first due to north and the second due to 30? south of west and the thrid due to 30° 
south of east » then the magnitude of their resultant = +. newton. 
(a) 30 (b) 23 (c) 32 (d) 28 
( 9 ) Three forces meeting at one point are in equilibrium ; if the magnitudes of two 
forces of them equals 7 » 3 newton : then the value of the third force may be 
equals «e newton. 
(a) H (b) 2 (c)5 (d) 3 
(10) A body of weight 200 gm.wt. is suspended by two strings of a length 60 cm. » 80 cm. 
» from the two points on the same horizontal line with 100 cm. apart » then the magnitude 
of the tension in each string =- gm.wt. 
(a) 160 » 120 (b) 180 » 120 (c) 150 5 160 (d) 100 » 130 


(11) The least number of a coplanar and non-equal forces in magnitude can be in equilibrium 


(a) 1 (b) 2 (c)3 (d)4 
(12) The length of the diameter of the circle 4 X^ + 4 y? + 16 X- 8 y - 16 = 0 equals --- 
(а) 3 (b) 6 (с) 12 (d) 24 
(13) If the force F is in equilibrium with the two forces 5 › 3 newton whose included an angle 
of measure 60° 5 then F = +--+ newton. 
(a)7 (b) 15 (c) 19 (d) 34 


(14) If the forces F, = (a ‚7) F = (-55-b) SES > 1) are equilibrium 

»then (a » b) = ----------..... 

(a) (4 52) (b) (1 92) (с) (458) (d) (-4 5-8) 
(15) The two straight lines are skew if they are з 

(a) not parallel. (b) not intersecting. 

(c) not coincident. (d) not contained in the same plane. 


(16) If the volume of hemisphere of radius length (r) equals the volume of a cone the 
length of radius of its base = r and its height =h » then v 


DIEI (b)h=2r ()h=22 ()h=4r 
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(17) If the length of the base side of a regular quadrilateral pyramid is doubled 
» then its volume = «e 


(2) will doubled. (b) will be three times its first volume. 
(c) will be four times its first volume. (d) will not change. 
(18) The circumference of the circle whose equation : aga: у? = BAS е 
(a) 8 (b) 64.7 (c) 2*[2. x (a) 427 
(19) Two planes coincide if they have ==- in common. 
(а) one point (b) two points 
(c) three collinear points (d) three non-collinear points 


(20) The length of the tangent segment which drawn of the circle : X? + y = г? from the point 
(0 ів 
(a)r (b)2r (War «12, 

(21) In the opposite figure : 
A body is in equilibrium under the action of 
three forces meeting at a point of magnitudes 
F, »F, and F, newton and the sides of the 
right-angled triangle are parallel to the lines 
of action of the forces in the same cyclic order 
этеп Fy : Е emisit 
(а)3:4:5 (b)3:5:4 (с)4:5:3 (d)4:3:5 


Essay questions 


Answer the following questions : 
u Three forces of magnitudes 10 » 20 » 30 newton act at a particle » the first in direction of 


east and the second in direction of 30° west of north and third in direction of 60° south of 
west » find the magnitude and direction of the resultant of these forces. 


Prove that the two circles : 
Х?+у?-6Х-4у+12=0,Х?°+у*+2Х-4 y—4=0 touch each other and find the 
coordinates of the point of tangency » then find the circle equation whose centre is the 
point of tangency and passes through the center of the second circle. 


AB is a uniform rod of weight 20 kg.wt. the end A attached to a hinge fixed on a vertical 
wall a horizontal force F acts at B.» the rod is in equilibrium when it inclined by angle 30° 
with vertical » find the magnitude of each of the force and reaction of the hinge. 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) The circumference of the circle of equation : X + y? = 8 is те 
(a) 80 (b) 647 (c) 242 n (d) 44200 


(2) The ratio between the maximum and minimum value of the resultant of two forces is 7 : 3 
» then the ratio between the two forces is vs 


(a) 7:4 (b) 7:3 (с)5:3 (4)5:2 
( 3) The two planes are coincide if they have » in common. 

(a) one point. (b) two points. 

(c) 3 collinear points, (d) 3 non-collinear points. 


(4) A ball of pendulum of weight 600 дупе is in equilibrium when the string makes an angle 
of measure 30° with the vertical under the effect of a force perpendicular to the string 
» then the magnitude of the force = «e Dyne. 
(a) 1200 (b) 300 (c) 3004/2 (d) 30093 


(5 ) Two perpendicular forces of magnitude 6 N. » 8 N. , then sine the angle included between 
the resultant and the first E БЕТ 


3 4 4 
(a) T 4 (b) = 3 c) 5 (d) 3 
( 6 ) The centre of the circle : X? + y? -6 X + 8 y =0 is the point «n 
(а) (3 »—4) (b) (-4 93) (c) (-3 34) (d) (3 »-4) 
(7) ABCDOH is a regular “hexagon » з force 20 N. acts on AD » then the components of 


the force in directions AC » AH respectively аге. oN, 


(a) 1043 > 10 (b) 513 510 (c) -— (d) 203 , 20 


( 8 ) If the length of the base of a regular quadrilateral pyramid is doubled 


a then its volume «m 
(a) does not change. (b) doubled. 
(c) becomes 3 times its first volume. (d) becomes 4 times its first volume. 


(9) Two forces of magnitude 16 » F gm.wt. the measure of the angle between them € ]0 5 7t[ 
and the resultant bisects the angle between them » then F = e gm.wt. 


(a) 4 (b) 8 (c) 12 (d) 16 


Mathematics Applications 


(10) A body of weight w is placed on an inclined plane inclined to the horizontal by angle 0 
if the components of the weight in the directions of the plane and the perpendicular to 
it are 7 324 N s then W = е 


(07 (b) 24 (c) 25 (d) 31 

(11) Two forces of magnitude 5 , 3 newton act at a point » the measure of the angle between 
them is 60° ; then the magnitude of the resultant = №. 
(а) 3 (b) 5 (с)7 (d)8 


(12) The total area of the regular faces triangular pyramid of edge length [cucine 


(a) 243 Ё (by 73 e (0322 (42 


(13) A regular quadrilateral pyramid of height 9 cm. and volume 300 cm? , the length of 


its base side = «cm. 
(а) 5 (b) 10 (c) 15 (d) 20 
(14) The force which is in equilibrium with the two perpendicular forces of magnitude 
8N. 9 1S N. = e М. 
(a)7 (b) 23 (c) 17 (а) 742 


(15) Two forces of magnitudes 5 Е 5 2 F newton act at a point » the magnitude of their 
resultant is 7 Е » then the measure of the angle between them = -- 
(a) 0° (b) 90° (c) 180° (d) 60° 


(16) Three equal and concurrent forces are in equilibrium then the measure of the angle 


o 


between each two forces = «e 


(a) 60 (b) 120 (c) 90 (d) 150 
(17) The lateral area of a right cone of base radius length 6 cm. and of height 8 cm. 
equals еее cm? 
(a) 60 7t (b) 28 3t (c) 1030 (d) 48 3t 
(18) Two equal forces their resultant = 3 N. and the measure of the angle between them is 60° 
» then the magnitude of each force = «+--+ N. 
(a)3 DE СЕЕ (4) 3[3 
(19) The equation Xt у? = 36 is a circle of radius length = -------------- units. 
(a) 3 (b)9 (c) 6 (d) 18 


(20) Two forces of magnitude 4 , F newton act at a point » the measure of the angle between 
them is 120° ; if the resultant is perpendicular to the first force 


s then the resultant = 


(a) 442 (b) 43 (45 (d)4 


(21) Any three non-collinear points determine --------------- 


(а) one plane. (b) two planes. (c) 3 planes. (d) 4 planes. 
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Essay questions 


Answer the following questions : 

Ma sphere of radius length 10 cm. and of weight 30 gm.wt. is suspended from a point on its 
surface by a string of length 10 cm. » the other end of the string is fixed on a smooth vertical 
wall. Find in case of equilibrium the tension of the string and the reaction of the wall. 


Resolve the force 100 N. acts due north into two components : the first in direction 30° 
east of north » the second in the direction 30° north of west. 


Find the general equation of the circle of radius length 3 units and its centre lies in the first 
quadrant and touches the two lines X= 1 »y =2 


Dnm El-Kalyoubia Governorate lu, METTRE 


EE Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) Two forces its magnitudes are 9 and 8 newton ; then the maximum value of its 


resultant ы N. 
(a) 1 (b) 17 (c) 15 (d) 16 

( 2) Two forces its magnitude are 7 and F kg.wt. » the resultant bisect the angle between 
them s then Е = ............... kg.wt. 
(а) 7 (b) 8 (с) 9 (d) 5 

(3 ) Two forces its magnitude are 83 and 8 newton act at a point the angle between them is 
of measure 150° ; then the resultant of two forces = ~+- newton. 
(a) 64 (b) 32 (c) 16 (d) 8 


( 4 ) If the force 12 N. » resolved into 
two component Е апа Е, 


s then Fi Estonie М, 
(a) 12 cos 75? (b) 12 cos 45° 
(c) 6 cse 45° (d) 6 csc 75? 


(5 ) A body (w) is placed on plane inclined by angle (6) to the horizontal » then the magnitude of 
the component of its weight in direction perpendicular to the plane -++--++ 


(а) wsin 8 (b) w cos Ө (c) w tan 8 (d) w csc Ө 


[9 7 


Mathematics Applications — 


(6) The center of the circle X? + y? -6 X+ 8y =0 js e 


(а) (3 3-4) (b) 7453) (с) 73 4) (9) (-3 »-4) 
(7) The volume of a right cone its base circumference 44 cm. and its height 15 cm. 

= 3 22 

e emi (Ta 2) 

(a) 235 (b) 110 (c) 245 (d) 770 


(8) A pendulum its weight 600 dyne is in equilibrium » if the string make angle 30° to 
the vertical under the effect of force perpendicular to the string » then the magnitude of 


the force = vee dyne. 
(a) 3004/3 (b) 1200 (c) 300 (d) 3004/2 
(9) A regular quadrilateral pyramid its base side length 18 cm. and its slant height 15 cm. 
s then its volume = «e cm? 
(а) 1156 (b) 1254 (c) 1308 (d) 1296 
(10) The equation 5 2 | = 36 represents а circle its radius = «e length unit. 
(а)3 (b) 6 (c)9 (d) 18 
(11) A right circular cone its base radius length 5 cm. and its total area 90 7t cm? 
„then its volume = «em? 
(a) 105 7t (b) 95 7 (c) 100 7t (d) 120 7 


(12) Three coplanar forces meeting at a point and they are in equilibrium » if two of these 
forces of magnitude 7 N. and 3 N. » then the magnitude of the third force may 


equal «e N. 

(a) 11 (b) 2 (c)5 (d) 3 
(13) The point which lies on the circle : X? + (y – 3)" = 16 is - 

(a) (0 +3) (b) (3 »-2) (c) (2 »0) (d) (4 $3) 


(14) The length of tangent to the circle X? + y^ = r? from point (0 52 r) 
js eee length unit. 


(a)r (b)2r (SYET: REM 
(15) Which of the following equations represent a circle ? 
(xy? +X-y=9 (b) 3X? +y?-X+y=8 
(c) Х2+у2- Х= 25 (d) Х2+у2- Ху=9 
(16) A regular pyramid its base is hexagon its side length 8 cm. and its height 10 cm. 
s then its volume equal = «+--+ cm? 
(а) 3204/5. (b) 96013 (c) 16093. (d) 554.35 
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(17) A force its magnitude 442 act in east direction » it resolved into two perpendicular 


component » then its component in eastern north -++ newton. 
(а)4 (b) 442 (c) 8 (d) 842 
(18) IF, =2i+ 3j , Е, zi m »then the magnitude of its resultant = + newton. 


(Two forces measured by newton). 


ШЙ (bs (013 (d) 5 


(19) Two perpendicular forces (2 Е — 5) » (Е + 2) N and the magnitude of its resultant a5 


(а) 7 (b) 4 (c) 6 (d) 3 

(20) If Ө is the angle between two forces 2 N, +6 №. and Ө € JO 5 zt] » then the magnitude of 
their resultant in М. € eeen 
(а) ]4 ›8[ (b) [4 ›8[ (c) ]4 » 8] (4) [4,8] 

(21) The magnitude of two forces 3 №. »4 М. and its resultant 7 N. » then the angle between 
two forces = «eene 


(а)0 (b) 60 (c) 180 (d) 90 


Essay questions 


Answer the following questions : 


E A battleship is wanted to pull by two locomotive connected 
by two wires attached by a hook fixed at point А on 
the battleship and the angle between them 75° 


» if the inclination angle of one of two wires on AD equals 45° 


and the resultant of the two forces to pull it equals 5000 N. 


in direction of AD ; find the tension force of each of two wires. 


Ап engineer designed a building its base in form of a square inscribed in a circle its 


equation X? + y? — 12 X + 6 y + 20 =0 » find the area of the square. 


AB is a uniform rod with length 60 cm. and weight 40 newton is connected to a hinge on 
the vertical wall at A , if the rod kept in equilibrium horizontally by a light string connected 
to the rod at B and with point C on the wall just above A and at a distance 60 cm. from A 


» find the tension on the string and the reaction on the hinge at A 
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Mathematics Applications 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) Two perpendicular forces of magnitudes 5 newton » 12 newton act at a particle 


» then the magnitude of their resultant is =+- newton. 
(a)7 (b) 13 (c) 14 (d) 17 
( 2) Right circular cone » area of its base = 25 7t cm? , length of its drawer = 13 cm. 
»then its lateral area = е cm? 
(a) 507 (b) 65 7t (c) 90 7t (d) 100 30 
(3) The maximum resultant of the two forces of magnitudes 8 » 13 newton is sess newton. 
(a) 15 (b) 17 (c) 20 (d) 21 


( 4 ) The number of different planes which passes three non-collinear points = «e 
(а)1 (b)3 (c) 6 (d) infinite number. 
( 5 ) The center of the circle whose equation : 02+ у? -6X-48yzÜis ereenn 
(a) (3 »—4) (b) C453) (c) 7354) (d) (7-3 »-4) 
(6) WT, , Е, , F are three coplanar forces meeting at a point and in equilibrium 
» then the resultant force of F 9 F, = е 
wF, (b) F, +F, (c)- F, (d) zero 
( 7 ) The ratio between the lateral surface area of the triangular pyramid of regular faces to its 
total surface area — 
(a)1:3 (b)1:4 (c)3:4 
(8 ) The equation of the circle іп the opposite 


figure is «m 
(а) C 5 (y - 0? =3 
(b) Ce 5)2 + (y - 1 =9 


5 


(c) (X-5)? + (y+ 1)? =3 
(d) (X—5Y + (y + 1? =9 


(9) A force of magnitude 42 newton acts in direction of east » it is resolved into two 
perpendicular components » so its component in the direction of northern 
east = ^ newton. 


(a) 1 (b) 2 (c)3 (d)4 


42 | 
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(10) The resultant of two forces acting at a point is minimum when the included angle between 
them is equal to “ 


(а) zero (b) 30 (с) 90 (d) 180 
(11) A triangular regular faces pyramid : its edge = 6 cm. » then its volume = 

(a) 273 (b) 3613 (о 5492 (dy 1842 
(12) In the opposite figure : 

A coplanar forces of magnitudes by newton 


act at the point O » then the resultant of 


these forces = newton. 
(a) 230 (232 
(c) 231 (d) 233 
(13) If the height of triangular pyramid is 45cm. and the side lengths of its triangular base 
are 7 cm. » 8 cm. s9 cm. » then its volume = cm? 
(a) 50 (b) 60 (c) 70 (d) 80 
(14) The two circles (X-3Y «(y-2) 24 5х2 +у2+2 Х+2у+ 1 =0 are o 
(a) touching externally. (b) touching internally. 
(c) intersecting. (d) distant. 


(15) If three coplanar forces meeting at a point and acting up on particle are in equilibrium 
+ then the magnitude of each force is proportional to the --------- of the angle between 
the two other forces. 


(a) cosine (b) sine (c) tangent (d) cotan 
(16) АП of the following cases form a plane except --------------- 
(а) a straight line and a point don't belong to it. 
(b) two different parallel straight lines. 
(c) two skew straight lines. 
(d) two intersecting straight lines. 
(17) In the opposite figure : 
A lamp of weight 280 gm.wt. is attached the end of 
a string. It is in equilibrium under the effect of a force 
perpendicular to the string when it is inclined to the 


vertical by an angle of measure 60° , then I Shes. 


1 
(a) — (3 
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Mathematics Applications 


(18) An inclined plane of length 130 cm. and its height 50 ст. за rigid body of weight 390 gm.wt. 


is placed on it » then the components of the weight in the direction of the line of greatest 


slope of the plane = ~+- newton. 
(a) 50 (b) 100 (c) 150 (d) 200 
(19) The force F is the resultant ofF, > F, F) 
F, +F. 
athen kz 2=. 
(a) sin 30° + sin 45° (Б) Si 75° + sin 30° 


sin 75° 


sin 45° + sin 30° 


sin 75° , sin 75° 
sin 75° + 


(e) ы sin 30° sin 45° 


(20) Two equal forces of magnitude 6 newton concurrent at а point and the magnitude of their 
resultant is 6 newton » then the measure of the angle between them = = 
(a) 30 (b) 60 (c) 120 (d) 150 

(21) Two forces of magnitude 3 newton s F newton act at a particle and the measure of the 
angle between them 120? , if their resultant is perpendicular to the first force 
s then F = еее newton. 


(a) 1.5 (b)3 (33 (d) 6 


Essay questions 


Answer the following questions : 
a A metallic sphere of weight 15 kg.wt. is put such that it touches two smooth planes one of 
them is vertical and the other inclines to the vertical by an angle of measure 30° 


» find the reaction of each of the two planes. 


ABCDHE is a regular hexagon : forces of magnitudes 2 » 403 28> 213 and 4 kg.wt. 
act at point A in directions 'AB;AC.AD;AH,AE respectively » find the magnitude 


and the direction of their resultant. 


A regular quadrilateral pyramid » the side length of its base is 18 cm. » its volume 1296 cm? 


find its slant height and its lateral surface area. 
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| First | Multiple choice questions 


Choose the correct answer from the given ones : 


«75 
b, 


( 1 ) The volume of the right cone is 27 Л cm? and the circumference of its base is 6 7t cm. 


s then its height is е cm. 
(a) 27 (b) 18 (c)9 (d) 6 


( 2) Two equal forces act at a point and the measure of the angle between them is 90° 


and their resultant is 8 newton » then the magnitude of each is «=... : newton. 

(a) 22 (b) 4 (c) 442 (d) 8 
( 3 ) The circumference of the circle which its equation is : (X — 3y4 (y+ 2? 2325 

equal ЕЕ length unit. 

(a) 2t (b) 37 (c) 10 7t (d) 25 3t 
( 4 ) Number of planes that can pass through three non-collinear points equals «+++ 

(a) 1 (b) 2 (c)3 (d) an infinite number. 
( 5) Three equal forces in magnitude » concurrent at a point and in equilibrium » then the 


measure of the angle between any two forces of them = -- 


(a) 60° (b) 90° (c) 120° (d) 150° 

( 6 ) The length of the drawer of a right circular cone is 17 cm. » and its height 15 cm. 
> then its total surface area = -............. cm? 
(a) 200 7t (b) 1367 (c) 320 3t (d) 400 7t 


(7) A body of weight 18 kg.wt. is placed on a smooth plane inclines to the horizontal at angle 


of measure 30 » the body kept in equilibrium by a force F inclines to line of greatest slope 


upward by an angle of measure 30° , then the magnitude of this force = =+. kg.wt. 
(a) 12 (b)9 (c) 343 (4) 643 

(8 ) The volume of the regular quadrilateral pyramid » where the perimeter of its base = 36 cm. 
and its height 10 cm. is --------------- cm? 
(а) 810 (b) 180 (c) 360 (d) 270 
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( 9 ) Two forces of magnitudes 4 » F newton act at a particle » the measure of include 
angle is 120° » if line of action of the resultant is perpendicular to the first force 
»then magnitude of the resultant = --------------- newton. 


(a) 442 (b 443 (c)4 (d) 445 


(10) Any three points are non-collinear identify --------------- 


(a) 1 plane. (b) 2 plane. (c) 3 plane. (d) 4 plane. 
(11) Which of the following system of forces cannot be equilibrium ? 

(a) 10 newton » 10 newton »5 newton (b) 4 newton » 6 newton » 8 newton 

(c) 11 newton » 7 newton » 8 newton (d) 8 newton »4 newton » 14 newton 


(12) The opposite figure represents net 


of a cone where the central angle l 

M, 
of its circular sector = Ө » 180° < Ө < 360° <) 
a then е 


@l<2r (b) (=r © 
(e) (22r (d) б>2г 


(13) F, B F, > F, three forces meeting a point and equilibrium » then magnitude of 
the resultant of F, and F, 


(a) F, (b) F, +F, (c) zero (d) F, 
(14) Two forces of magnitudes 6 and 8 newton and the magnitude of their resultant is 
10 newton : then the measure of the angle between them = -++--++ 


(a) 0° (b) 60° (c) 90° (d) 180* 
(15) The centre of the circle whose equation is xta = 6 X + 8 y =0 is the point ee 
(a) (74 53) (b) 3 »—4) (€) 7354) (d) 4 5-3) 


(16) The general form of the equation of the circle its centre is (5 »— 4) and touches X-axis 
is + 


(a) X +y?-10X+8 y+25=0 (b) x? +у2-5 Х+4у=0 
(с) xX? + y? -10 X 4 8y 225 (d) X? y? + 10x-8y 425-0 
(17) If the resultant of two forces acting at a point reaches the maximum value » then the 
measures of the angle between their lines of action equals <<<... 
(а) 180° (b) 120° (c) zero (d) 60° 
(18) IFF,22143j SF; i j sthenR =: 5 newton. 


(a2 (b 45 (e13 (d) 5 
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(19) In the opposite figure : 
Bye 
(a) 12 csc 75? 
(b) 12 esc 45° 
(c) 6 cse 45° 
(d) 6 esc 75? 

(20) In the opposite figure : 
T, UD, iW E eene 
(а) 5:3:4 
(b) 8:5: 


4 
(с)4:3:5 
(9) 5:4:3 


(21) Which two forces from the following pairs » could not have resultant of magnitude 


3 newton ? 
(а) 2 newton »4 newton (b) 3 newton » 3 newton 


(c) 3 newton » 6 newton (d) 3 newton » 8 newton 


Essay questions 


Answer the following questions : 

[1 EX particle is in equilibrium under the effect of three forces of magnitudes F. Ж 
and 5 newton they are represented by the line segments AB , BC and CA of A АВС 
respectively » where AB = 3 cm. › BC = 4 cm. and CA = 5 ст. 

» find the value of each of : F, and F, 


A regular quadrilateral pyramid the length of its base is 20 cm. and its height is 1013 
Find : ( 1 ) Its lateral surface area. 


(2 ) Its volume. 


Two forces are of magnitudes 9 and 6 kg.wt. act at a particle » the measure of the included 
angle is ct » find o if the magnitude of the resultant is 337 кели. »then find the measure of. 
the angle between the resultant and the greatest force. 


(0 
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| Model | мэ 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[1] The total surface area of a right circular cone which its drawer length equal the diameter 
length of its base is «+--+ 


(a)40r (зл? WIT (алг 


EJ I£ A ,в and C are three points identify a plane » then «+--+ 
(a) AB=BC=CA (b) AB + BC =AC 
(c) AB + BC > AC (d) AB + BC «AC 


E Two forces are equal act at a point and the measure of the angle between them is a and 


their resultant is 3 newton » then the magnitude of each is «=... newton. 


w3 (b)3 СЕ (ay 3*[3 


E The opposite figure represents a net of regular 
quadrilateral pyramid its height (h) 
»then the relation between 
X sy and h is vee 
(a) X? + y= f? 


(х) += 


E In the opposite figure : 


A body is in equilibrium under the action of 


Aem. 


three forces meeting at a point of magnitudes 

F, > F, and Еу newton » and the sides of the right-angled 
triangle are parallel to the lines of action of the forces in the 
same cyclic order » then F, : Fj : Fy = s+ 

(а)3:4:5 (6)3:5:4 
(с)4:5:3 (9)4:3:5 


-— 


Final Models 


[ 6 | Volume of a regular quadrilateral pyramid is 400 cm? and its height is 12 cm. » then its 
lateral surface area = cm? 


(a) 240 (b) 260 (c) 300 (d) 360 


E In the opposite figure : 
If B (2 50) »C (8 50) » then the equation 
of the circle is ===- 
(а) (X5 + (y- 4 225 
(b) (X + 5 + (y- 4)? 2 36 
(с) (X 5)? + (y - 4? = 36 
(d) (Х + 5 + (y - 4? 2 25 


E Two forces of magnitude 6 » F kg.wt. act at a point and measure of the angle between 
them 135° , if the line of action of resultant inclined by an angle of measure 45° 
» with the line of action of the force F » the magnitude of the resultant = зс kg.wt. 


(а) 6 (b) 62 (0 63 (d) 10 


E A body of weight (W) newton is placed on a smooth plane inclined with the horizontal at an 
angle of measure 30° and kept in equilibrium by the effect of force of magnitude 
36 newton acts in the direction of the line of greatest slope of the plane upwards. 
> then the magnitude of the weight = + newton. 


(a) 36 (b 7243 (c) 72 (d) 3613 


[10] IFR is the resultant of the two forces F, » F, and R is the resultant of the two forces 
F, 92 F, ел... 


(a)R+R=2F, (b) R2R «2F; 
(c) R + R? 22 (F + F) (d) all the previous. 


E The equation of the circle which is the image of the circle : 
X?4.y3— 12 X + 6 y + 20 =0 by translation (X + 2 » y — 2) 
(a) X? y! -10 X 4 4y 420-20 (b) X* 16 Х+ 10 y 420-0 
(c) (X- 6)? + (y + 32 2 20 (d) (X —8)^ + (у + 5( = 25 


(AA force of magnitude 5 13 newton act in direction 30° east of north » is resolved into 
two perpendicular components » then the magnitude of its component in direction 
the east = ............... newton. 


5 
(a) 5 (b) 7.5 "LH (d) 15 
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Е In the opposite figure : 
If the resultant of the forces (in newton) 
acts along y-axis 


ə then F= +--+ - newton. 
(а) 8 (b) 6 
(c) 14 (d) 2 


[14 | А cube made of wax » its edge length = 20 cm. it is melted and converted to a right circular 


cone of height 21 cm. then the radius length of the base of the cone = cm. given that 


1256 from wax had been lost during melting and reforming. (n == 


20 
ау 00 )10{2 (c) 160 (d) 815 


Е The opposite figure represents net 
of a cone where the central angle 


M 

of its circular sector = Ө » 180° < Ө < 360° V) 

> then . 

(a) «2r b) (=r 

(о 22r (d)(>2r (9 
x 

Ar (x y 25) у |= О represents a circle » then the length of its diameter 

-4 

ise MH length unit. 

(а) 10 (b) 20 (c) 100 (d) 200 


[17 | The magnitudes of two forces» meeting at a point» are SF » ЗЕ » then the magnitude of 
their resultant can not be equal to ............... 
(a)2F (b) 342 F (ӘВЕ (d) 513 F 


O In the opposite figure : 
A body of weight 150 gm. wt. 
is in equilibrium by suspended by two perpendicular 
strings their lengths are 60 cm. »45 cm. 


and the other ends are fixed at C and B. 


on the same horizontal line, then T; — T, = 
(a) 120 (b) 90 (c) 60 (d) 30 


پچ — 


= gm.wt. 
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[19 | Two lines are skew if ............... 
(a) they are not parallel. (b) they are not intersecting. 


(c) they are not coincident. (d) they are not on the same plame. 


[20] The point which lies on the circle (X — By +y EE se 
(a) (2 3) (b) (3 »—2) (с) (2,0) (d) (4,3) 


EX] The ratio between the length of the edge of the regular faces pyramid : its slant 


height = ............... 
9 (ey 6:2 (16:3 


(а) 22:3 (b) 273: 


| Second | Essay questions 


Answer the follwoing questions : 


[1] ABCDHE is a regular hexagon. Forces of magnitudes 2 +443 ,8 ,243 and 4 kg.wt. act at 
gi gon.: 
point A in directions AB AC AD AH,AE cates 
Find the magnitude and the direction of their resultant. 


B The area of base of a right circular cone is 36 U cm? and the length of its drawer is 10 cm. 
» find its : 


(1) Lateral surface area. ( 2 ) Total surface area. (3) Volume. 


EJ AB is a uniform rod of weight 20 kg.wt. the end A attached to a hinge fixed on a vertical 
wall a horizontal force F acts at B » the rod is in equilibrium when it inclined by angle of 
measure 30° with vertical » find the magnitude of each of the force and reaction of 
the hinge. 


„Мос о e 


| First || Multiple choice questions | 


Choose the correct answer from the given ones : 
[1 | Any three points are non-collinear identify ч 


(a) 1 plane. (b) 2 planes. (c) 3 planes. (d) 4 planes. 


E When the two forces 6 and 8 newton are perpendicular ; then the sine of inclination angle 
of the resultant with the first force equals -----.------.-- 


(ay 2 (b) £ 


j2 £ 
5 5 (e) 4 (d) 3 
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EB The centre of the circle : X? + у2-6 X + 8y =0 is the point = 
(а) (3-4 (b) 74 ,3) (c) (-3 4) (d) 35-4) 


Е Three forces are equal in magnitude and meeting at a point are in equilibrium » then the 


measure of the angle between any two of them is +7 =Ê== 


(a) 60° (b) 120* (c) 90* (d) 150° 


E The volume of the right cone » if the circumference of its base is 44 cm. and its height is 
РНЕ 3 (л 2 
15 ст. equals cm: (x= vi ) 


(a) 77 (b) 105 (c) 110 (d) 770 


a The forces of magnitudes 2 F »3 F and 4 F newton act on a particle in the directions 
parallel to the sides of an equilateral triangle in the same cyclic order. 


then the magnitude of the resultant of these forces = ~-=- newton. 


(a) SF (b) 213 F (с)]3Е (d)F 


ЕЙ ABCDEF is a regular hexagon » the force of magnitude 20 newton acts along AD >is 


resolved into two components in directions AC » AF » then the component in direction 


АЕ equals . ^ newton. 
(a) 10 (b) 1043 (c) 20 (a) 2073 


E The equation of the circle which its centre is (2 » — 3) and touches the straight line which 
its equation is: 3 Х-4у+2=015..........-.... 


(a) (X- 2) + (y +3) 22 (b) (+ 2) + (y-3) = 4 
(с) Х2+у2-4Х+6бу= 12 (d) (X —2 + (у + 33 = 16 


GD If the length of the base side of a regular quadrilateral pyramid is doubled 
s then its volume += 


(a) will doubled. (b) will be three times. 


(c) will be four times. (d) will not change. 


rF =5 -3] › Ej,--7142j > Еу=2ї+] then R = o 
^ yh &. 2% 
(a)7i-2j (b) 141 1 


"M = 
(c) -14144j (d) 0 


(08 
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[11] The ball of a pendulum of weight 600 dyne. is displaced unitl the string makes an angle of 
measure 30* with the vertical under the action of a force perpendicular to the string. Then 


the magnitude of the force = - 
(a) 30073 (b) 1200 (c) 300 (d) 3004/2 


KB Two forces F , F act at a particle and the magnitude of their resultant is F 5 then the 
measure of the included angle of the two forces = +- 


(a) 60° (b) 45° (c) 120° (d) 135° 
© m the opposite figure : x 

If the equation of the straight line (Û 

is t * i = 1 , then the equation S 


Straight line 


of the circle is сзсз 
(а) (X-2) + (y-2P 24 
(b) (X- 2? (y - 2? = 16 y 
(с) (X 2? +(y + 2) 24 

(d) (X+ 2) + (y +2)? = 16 


тһе ratio between volume of a regular triangular pyramid and volume of greatest cone 


can put it inside the pyramid equals < 


33 ELE] "REI зз 
(OE (b) 2X (т War 


© In the opposite figure : 
Tf vertical component of the force (Е) 
of a person uses а spanner is 60 newton 


»then the horizontal component of F 


equals -- = newton. 
(a) 30 (b) 45 
(c) 60 (d) 75 


[16] The lateral area of a right cone: its base radius length is г » and its drawer l БШК аны 


(а) 2лгі (6) 2212 te) arl dar l 
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OD In the opposite figure : 5 


Particle A is kept in equilibrium under action i SA " 
of the three forces» as shown in the figure» oi nad 
where F is in equilibrium with two forces each of 

magnitude 8 N. and it makes with each an angle of F 
measure 120°, then F = sss. N. 

(а) zero (b)8 (c) 16 (d) 8 sin 120° 


( Which of the following statements is not true ? 
(a) Any two points in the space have only one plane passing through them. 
(b) Any three non-collinear points in the space determine a plane. 
(c) The vertices of a triangle determine a plane. 


(d) Every two intersecting straight lines are contained in one plane. 


[19 | The least number of planes that determine a solid is === 


(a) I (b) 2 {c)3 (d)4 
E In the opposite figure : C rs 
The length of the drawer = cm. 
(a)2 (b) 3 
(c)4 (d) 5 


EX] If the number of the faces of a pyramid = m and the number of its vertices = n » then the 
number of its edges = ++. 


(a) mn (b)m+n-1 (c)m*n-2 (d)m+n+2 


Answer the follwoing questions : 


ЕВ Two forces of equal magnitude meeting at a point and the magnitude of their resultant 
equals 12 kg.wt. if the direction of one of them is reversed then the magnitude of the 
resultant becomes 6 kg.wt. Find the magnitude of each force. 


Ba A regular quadrilateral pyramid + the side length of its base = 40 cm. + and its slant 
height is 25 cm. , find : 
( 1 ) Height of the pyramid. ( 2.) The lateral surface area. 


( 3 ) The total surface area. ( 4 ) Its volume. 


چ 
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[3 Ав is a uniform rod with length 60 cm. and weight 40 newton is connected to a hinge 
on the vertical wall at A. If the rod keept in equilibrium horizontally by a light string 
connected to the rod at B and with point C on the wall just above A and at a distance 
60 cm. from A. Find the tension on the string and the reaction on the hinge at A. 


ШЕЮ ee 


| First | Multiple choice questions ] 


Choose the correct answer from the given ones : 


EB Two forces of magnitudes 5 + 3 newton and the measure of the angle enclosed between 
them is 60° » then the magnitude of their resultant R equals -+-+ 


(a)2 (b) 5 (c)7 (8 


EJ The height of a right circular cone is 12 cm. and the length of its drawer is 15 cm. 


» then its volume = ст? 


(a) 324 7t (b) 715 zt (c) 32 7t (d) 180 7t 


EJ The minimum value of resultant of two forces of magnitudes 5 59 newton and meeting at 


à point equals сз newton. 

(а) zero (b)9 (c)4 (d)5 
[ED The least number of planes can determine a solid is -+ planes. 

(a) three (b) four (c) two (d) five 


E The volume of a regular quadrilateral pyramid if the side length of its 
base = 18 cm. and the slant height is 15 cm. is equal to ~ ++ em; 


(a) 1156 (b) 1254 (c) 1308 (d) 1296 


O їп the opposite figure : 
A vertical force of magnitude 75 newton is resolved 


into two components » one of them is horizontal (F) (t; 


and the other F, » then E- 
(a) 75 (b) 7513 
(c) 150 (d) 15093 


newton. 


— Mathematics Applications 


Е Two forces of magnitudes 6 » 12 newton act at a particle » enclosed between them an 
angle of measure 120° ; then the measure of the angle between the resultant and the first 


forces = -- 
(a) 120° (b) 60° (c) 90° (d) 30° 
E In the opposite figure : M 
The plane ABD f the plane MCD = 
(a) AM (b CD 
(e) {р} (a) MC 
D A 


G 


EJ If the geometric centre of a regular hexagon is the origin and its area = 3Y 3 cm? 
s then the equation of its circumcircle is ~- 


(a) X? y?22 (b X3 y?24 
(c) X?+y?=6 (d) x? +y?=8 
[10] In the opposite figure : 


>z 


A right circular cone in which m (2 AMB) = 30° 
»the radius length of the base = 5 cm. 


» then its total area = «e cm? 
(a) 507 (b 757 d — 


(c) 100 7t (d) 125 t 


E Two forces of magnitudes 6 » 2.5 newton » the magnitude of their resultant = 6.5 newton 
»then the included angle between the two forces is ~ 
(a) acute. (b) obtuse. (c) right. (d) straight. 


[12| А body of weight 100 newton is placed on a smooth plane inclines to the horizontal 
by an angle 30° ; the body kept in equilibrium by a horizontal force. F N. 


and the reaction of the plane on the body. is R N. then F + R = e<- N. 
00 2 3 
(a) 10073 (4 18 (e) 20093 ка 29 


E In a trianglular pyramid of regular faces » if the sum of lengths of its edges = 36 cm. 
s then the height of the pyramid = 


(ayo (b) 26 (c) 6 (d)4 


— 


Final Models 


E In the opposite figure : 
The resultant of the forces 102 » 1042 
»20 newton acts in direction -+ 


(2) the eastern north. (b) the north. 


(c) the western north. (d) the western south. 


South. 


[15] If the volume of hemisphere of radius length “т” equals the volume of а cone the length of 
radius of its base = r and its height = h 9 then т 


а)һ= $ r (b)h=2r (c)h=21? (h=4r 
ED In the opposite figure : Gon) Gon) 
The condition of equilibrium of the given 
forces is «n a Pe 
(a) F= 10 newton. (b) F= 1072 newton. 
(c)F= 52 newton, (d) the system will not be equilibrium. 


[17| The circumference of the circle whose equation : х?+ у? £j BS akg 


(a) 8 (b) бал (2420 (442m 
[18 | Two planes coincide if they have +--+ in common. 

(а) one point (b) two points 

(c) three collinear points (d) three non-collinear points 


Т) Force of magnitude AN2 м. acts in east direction. It is resolved into two perpendicular 
directions: then its component in the direction of north of the east 
equals K: 
(a) zero (b) 442 (с)4 (d) 6 


HJ Which of the following nets cannot form a pyramid ? 


Bw PE 


(d) 
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— ——- Mathematics Applications 


[21] The equation of the circle with area 49 JU square units and centre lies on the X-axis and 
touches the y-axis is «e 


(a) (X - 2? + (y - 7 =49 (b) (X + 5 + y? 225 
(с) (X- 7 + y! 2 49 (d) QC- 7 + (у - 7 = 49 


Essay questions 


Answer the follwoing questions : 


[1] A weight of magnitude 200 gm.wt. is suspended by two strings of lengths 60 cm. and 
80 ст. » from two points on one horizontal line where the distance between them is 100 cm. 
Find the magnitude of tension in each string. 


E The forces 8 , 413 +613 and 14 newton act at a point » the measure of the angle 
between the first force and the second force is 30° , between the second and the third 
is 120? and between the third and the fourth is 90° taken in the same cyclic order. 
Find the magnitude and direction of the resultant of these forces. 


EJ Prove that the two circles : 
х?+у?-2Х+бу+1=0 5 AX? «4y! -8X424y & 1520 


are concentric circles » and find length of radius of each of them. 


ELTE e 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


ЕВ In the opposite figure : (Ey 
The force of magnitude 12 newton " 
is resolved into two components F, Е, make angles ® 
of measures 30° , 90° 5 then E = = newton. А Е 
(a) 10 (b) 1043. у 


(с) 693 (d) 443 


E The height of a regular quadrilateral pyramid is 9 cm. and its volume = 300 cm} » then the 


side length of its base equals эз cm. 


(а) 5 (b) 10 (е) 15 (d) 20 


— Jg 


Final Models 


[3] All of the following cases form a plane except +--+- 
(a) a straight line and a point do not belong to it. (b) two different parallel straight lines. 


(c) two intersected straight lines. (d) two skew straight lines. 


14 Anc is right-angled triangle at B where AB 23cm. » BC =4 cm. ; then the volume of 


the solid which generated by rotation of the triangle complete turn about BC 
3 


TS ЖИНИ. 
(а) 167 (b) 187 (с) 157 (d) 127 
ШОРУ 
[5] The equation (X у 8)| y |=0 
-2 
represents a circle its diameter length = +--+- length unit. 
(a) 2 (b) 4 (c)6 (d) 8 


@two forces of magnitudes 4 , F newton act at a particle » the measure of included angle is 
120° » if line of action of the resultant is perpendicular to the first force » then magnitude 
of the resultant = -+++ newton. 


(a) 412 (b) 473 (c)4 (4) 45 


[7] A body of weight (W) newton is suspended by two light strings inclined to the vertical 
by angles Ө° and 30° the body becomes in equilibrium when the tension of the first string 
equal 12 newton. and the other is 1243 newton » then the weight of the body 


(a) 60 (b) 25 (c) 36 (d) 24 


[ 8 | IF, > F, are two forces » then the he measure of the angle enclosed between F and the 
resultant of the two forces C, * F, ys. (Е; -F, ) equals оз 


(a) zero. (b) tan`! (99 comm (22) (Durr! ( iB) 
2 


[9] In the opposite figure : 


The volume of the regular quadrilateral 


pyramid in which the side length of its base = 18 cm. 7 
and the slant height = 15 cm. is ес ст? A 
(а) 1296 (b) 1620 18em, 4 
(c) 540 (d) 1944 


—— — Mathematics Applications 


E In the opposite figure : 
The plane AA B f the plane ACC = v 
(a) AA (b) BB 
(c) CC (d) AC 


ED In the opposite figure : 
If OB = 5 length unit » 


then the equation of the circle М is s+: 
(a) (X -2) + (y - 5) 2 25 X 
(b) (X-2 + (у – 5) =4 y 
(e) (X-5)? (y - 2) = 25 

(d) (X- 5)? + (y-2) 24 


th unit 
x 


ЕЙ In the opposite figure : 
If the body is in equilibrium under acting 
of the shown forces 5 then m (Z O) = seese 
(a) 30° (b) 60° 
(c) 45° (d) 15° 


The radius length of the base of a right circular cone = 5 cm. and its total surface 
area = 90 Л cm? » then its volume = e= em. 


(a) 105 7t (b) 957 (c) 100 7t (d) 1207 


KI In the opposite figure : 


The resultant of the system 


of forces “R” = «e newton. 
(a) 20 (b) 1042 
(c) 10 (d) zero. 
[15] The equation 3 ЫЕ 36 represents the equation of a circle with radius 
length equals зз length unit. 
(a) 3 (b) 6 (c) 9 (d) 18 


EXE | 


Final Models 


[15] Three equal forces, intersecting at one point» are in equilibrium » then the measure of the 


angle between апу two forces = -+++ 


(a) 60° (b) 90° (c) 120° (d) 150° 


E The ratio between the edge length of a triangular pyramid of regaler faces and its 


height = -- 
(2:13 (3:2 
(с){6:2 (43:3 


[18 | Two forces of magnitude 8 ; Е newton » the measure of the angle between them € JO » л[ 


If their resultant bisects the angle between them , then F = ............... newton. 


(a) 242 (b)4 (c) 8 (d) 16 


[19] The opposite figure represnts a body 


dom. 


remains in equilibrium under action of three forces Е, » F, › Е, N. 


act at a point and the sides of the right angled triangle &) 
3cm. 

are parallel to the lines of action of these forces 

and in one cyclic order then F, : Fy : F} = e (F) 

(a) 3:4:5 (b)3:5:4 (c)4:5:3 (d)4:3:5 


A The equation of the circle passing through two points (1 »3) » (2 »— 4) and its centre lies 


on the X-axis is 


(а) (X- 5)? + y? 225 (b) X? + (y -5y 225 


(с) (Х +5)? + (у - 5) 225 (d) (X — 5.1)? + (у + 0.5)? 2 25 


E In the opposite figure : pie 
The volume ofthe cone _ /N 


The volume of the cylinder TTT 


2 1. 
(а) 5 (b) 3 
© 


3 
(d) T 


— Mathematics Applications 


Essay questions 


Answer the follwoing questions : 
EJ ABCD is a rectangle in which АВ =бст. » BC = 8cm. sa point E EAD where AE = 6 cm. 
» the forces of magnitudes F +5 3K 5 67/10 newton act along CB CA , CD and EC 


respectively. If the system of forces are in equilibrium › then find value of each of F and К 


[ 2 FN right circle cone » its base on the coordinate plane with equation °з у ? 236 if the 


height of the cone = 8 length unit » find : 


(1 ) Volume of the cone. (2 ) Total surface area. 


[3] is a uniform rod of length 2 L cm. and weight 8 kg.wt. acting at its midpoint. its end 
A is hinged at a point in a vertical wall where its end B is attached to a light string and the 
other end of the string is fixed to a point C on the wall situated vertically above A 

If AB = AC = BC and the rod is in equilibrium. Find the tension in the string and the 


reaction of the hinge at A 


oder | 5 -en 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


EB The two straight lines are skew if they are сс: 
(a) not parallel. (b) not intersecting. 


(c) not coincident. (d) not contained in the same plane. 


И The lateral surface area of a right circular cone » radius length of its base = 6 cm. and its 
height = 8 cm. equals --------------- ст“ 


(a) 60 Jt (b) 28 7t (c) 10 3t (d) 48 7t 


BB two forces of magnitudes 5 F „2 F and their resultant is 7 F newton » then the measure of 
the angle between them = --------------- 


(a) 180° (b) 60° (c) 20° (d) zero. 


—®] 


Final Models 


= STR ый о жою i * ap ^ 
{EJ If the three coplanar forces F, 25 13 j > F,=ait+6j + E, 2-14 ib jact 
at a point and their resultant R = (102, 3 л) then a +b =- —— 
(a)-1 (b) 1 (c) zero. (d) 14 


[EJ The total surface area of a triangular regular faces pyramid which its edge 


length = l cm. is equal to... cm? 


"T HA wat ЖЕШ, 34a 


3 


Othe area of any of the lateral faces of a regular quadrilateral pyramid equals to the area of 


its base » if side length of its base = 6 cm. » then its volume = em? 


(a) 36 (643 (с) 36715 (4) 216415 


E Two forces of magnitude F › FY 3 newton › meeting at a point and magnitude of their 
resultant = R, when the measure of included angle = 90° and the resultant became R, 
when the measure of the included angle = 150° ; then 


(а) К =R, (b) R, -2R, (OR, = 


3 
5 


R, (OR =4R, 


© The general form of the circle which its diameter AB » where А (2 +3) + B(-4,9) 


LE 


(a) Х2+у2-4Х-6у+18=0 (b) (X-- 4 «(y -9? 272 
(с) х? +у2-2Х+12у+19=0 (d) X?«y! 42x-12y 41920 


ED The maximum value of the resultant of two forces is 25 newton and minimum value of 


their resultant is 13 newton of two forces » then their magnitudes are ............... 


(а) 25 $13 (b)19 56 (c) 13 512 (d) 7 +20 


E In the opposite figure : 
MN NN 5 then the ratio between the lateral surface area 


of the cone MAB to the lateral surface area 


of the cone MAB equals «e 
91:2 1:4 
a (d) 1:8 


— — Mathematics Applications - 


E In the opposite figure : 


M , N are two circles touching externally their 1 

equations are (X 2)? + (y - 2) = 4 and 

(X-a)? + (у - bf 264 > thena+b= ха Хы 5 " x 
(а) 8 (b) 10 y 


(c) 18 (d) 28 


[12 | The opposite net describes 
a solid » its volume 
Slot cm? 
(a) 25 t (b) 50 7t 


(c) 757 (d) 100 7C 


E A force of magnitude 40 newton acts vertically upwords was resolved into two 
components one of them is horizontal and its magnitude 20 newton » then the magnitude 


of the other = newton, 


(a) 20 (b) 20*[2 (c) 10 (4) 2045 


E In the opposite figure : 
A weight of magnitude (W) newton is suspended in one end of a string 
and the other end of the string fixed in a point on a vertical wall 


» the weight is pulled by a horizontal force of magnitude F newton 


till the string makes an angle Ө with vertical. 


Which of the following statements is not correct in equilibrium state ? 
(a) F2 W tan (b) W+F+T=0 
(OT =F + W* (d) T=F+W 


Three coplanar forces intersecting at one point and in equilibrium. If 3 and 7 N. 
are magnitudes of two forces of them, then the magnitude of the third force could be 
equals asi N, 
(a) 11 (b) 2 (c) 5 (d)3 


——] 


— Final Models 


Юга plane intersects a regular quadrilateral pyramid; parallel to its base» then the cross 
section shape is ............... 


(a) a triangle. (b) a square. (c) a rectangle. (d) a circle. 


[11] Тһе point which lies on the circle X? + (y- Зу = 16 is s 


(a) (0 »3) (b) (3 ,-2( (c) (2 +0) (d) (4 +3) 
[15] If the resultant (measured in newton) of the forces P 
; " А (5 © 
shown in the figure acts along the y-axis 
X, i X 
o then F = е N. 6| 
(3) 
(a) 2 (b) 6 ت‎ 
К 
(c) 8 (d) 14 


@ In the opposite figure : 
AB is a uniform rod fixed to a hinge at A to a vertical wall. 
It's kept horizontally by a string fixed to point B and 
the other end of the string is fixed to point C 


on the wall above A. 


Which of the following is the triangle of force ? 


(а) ADBE (b) ADEA (c) AADE (d) AACD 


E The ratio between the edge length of the triangular regular faces pyramid : 
its height = «e 


(ay 2:43 (b) 73:2 (016:2 (d)3:3 


E In the opposite figure : 


The plane ААВ f the plane ACC =з e 5 Ad 


RA om | J | 


А 
(ce (AC n EBENE. 
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—— — Mathematics Applications 


Essay questions 


Answer the follwoing questions : 


E The total surface area of a right circular cone is 96 Л cm? » the length of its drawer is 


10 cm. Find the radius length of its base and its volume. 


Ba homogeneous smooth sphere its radius length is 10 cm. + its weight = 30 gm.wt. 
is in equilibrium by a string of length 10 cm. attached to a point of its surface and the 
other end of the string is fixed at the point in vertical smooth wall » find the tension of 


the string and the reaction of the wall on the sphere. 


(EJ ABCD is a square of side length = 10 cm. , E is the midpoint of АВ > forces of magnitudes 
2.575 > 412 and 4 newton in directions CB „СЕ > CA and CD respectively » find 


magnitude and direction of resultant of this forces. 


мос БО 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[1] The lateral surface area of right cone » which the radius length of its base is r запа length 


of its drawer { equals эзе 


(a) 2m т (b) 20 lr? (ce) wer (d) wer? 


[2 | Which two forces from the following pairs » could not have resultant with 


magnitude = 4 newton ? 
(а) 2 newton »4 newton (b) 3 newton » 3 newton 


(c) 2 newton » 6 newton (d) 3 newton » 8 newton 


E The point which lies on the circle (X— 2) + y? = 13 is ee 
(a) (2,3) (b) (3,—2) (с) (2 +5) (d) (4 +3) 


Е Number of planes which carry faces of pentagon pyramid is «=== 


(a) 5 (b) 6 (c) 10 (d) infinite. 


— dá 


E In the opposite figure : 
АВ is a uniform rod with length 20 cm. and its weight = 30 newton 
attached by a smooth hinge fixed on a vertical wall in the end A and at 
the end B suspended by a light string with length 2012 cm. its other end 
fixed at point C on the wall above point A, if the rod is in equilibrium in 


the horizontal position » then the reaction of the hinge --------------- 


A 20cm. 


(а) act in direction AB 
(b) its line of action distant 10 cm. from the wall. 
(c) bisects BC 


(d) is of magnitude = 15 newton. 


= Final Models 


B 


[В|] The general form of the equation of circle its centre is (5 ›— 4) and touches X-axis 


[em 


(a) X*« y? -10 X -8y 425-0 (b Х2+у2-5 Х+4у =0 
(с) X3 y? - 10x 48y 225 (d) X5 - y? «10 x -8y 42520 


[7] IR is the resultant of Е,» Е, RL F, and R= d F, » then the measure of the angle 


between the two forces F [Fy ÍS е 


(a) 40° (b) 120° (c) 135° (d) 150° 


[ 8| Three coplanar forces of magnitudes 60 » F and K newton meeting at a point and in 
equilibrium. If the angle between the 1° and the 2" forces measures 120° and between 
the 2% and the 3" measures 90° , then the value of K = 


newton. 


(a) 3043 (b) 3042 (c) 30 (d) 60 


[9 | А right cone of volume 27 7t cm? » circumference of its base 6 7t cm. 
ə then its height, = Ст. 


(a) 27 (b)3 (о 33 (d) 9 


[10] The ratio between the lateral surface area of the triangular pyramid of regular faces to its 


total surface area = ·----.-........ 


(а) 1:3 (b) 1:4 (c)3:4 (d) 1:2 


[e7 


— Mathematics Applications 


E AncpEo is regular hexagon » the forces of magnitudes 2 , 443 5493 +2 kg.wt. 
act at point A in directions АВ,АС,АЕ,АО respectively. 
> then the resultant of this forces acts in direction of ............... 


(a) AC (b) АЕ (c) AD (d) AO 


The length of the tangent segment which drawn from the point (0 » 2 г) 


to the circle X^ + y? =r? is + length unit. 
(а)г (b)2r («үзг «15, 


[13] ABC is an isosceles triangle where АВ = AC = 10 ст. , ВС = 12 ст. 
» rotates а complete revolution about BC , then the volume of the solid which generated 


by rotation = = cm? 


(a) 128 7t (b) 256 7t (c) 384 70 (d) 512 0 


[14] ABCDABCD is a cube of edge length = 20 cm. a right circular cone is put inside the 
cube such that the vertex of the cone is the centre of cube base ABCD , and base of the 
cone touches the sides of the base ABCD ; then the ratio between volume of each the 
cone and cube is ет 


л л jl 12 
(а) 15 (b) 3 (с) з (d) л 


Tn the opposite figure : 
E = ak E 
The force F is the resultant of the two forces F, » F, »then “к = 


(а) sin 30° + sin 45° (b) Sin 75° + sin 30° 


sin 75° 
sin 45° + sin 30° sin 75° , sin 75° 
(sin 75° (9) gîn 30° + sin 45° 


@ Two forces meeting at a point of magnitudes F, » F where 0 =F, < 13 +8 <F, < 17, the 
measure of the included angle is 180° and magnitude of their resultant К » then «= 


(а4)3<К <4 (б)0<К<4 (с)0О<К<17 (d)5<R<17 


[11] The opposite figure represents three forces F, > F, and F, 
of magnitudes 4 »3 and 2 newton respectively > 
if sin Ө= + »then magnitude of their resultant 
equals зеет newton. 


(a) 1 (b) 2 (c)3 


- Final Models 


@ The vertical straight lines in the space are 


(a) parallel. (b) skew. (c) lie in one plane. (d) intersecting. 


E Which solid represents the opposite net ? 
(а) quadrilateral pyramid. 
(b) regular quadrilateral pyramid. 
(c) triangular pyramid with regular faces. 


(d) otherwise. 


[20] The magnitude of two forces 3 and 5 N. and thier resultant is 2 N. » then the measure of the 


angle between the resultant and the second force = -+--+ 


(a) 180° (b) 90° (c) 0° (d) 30° 
EX] In the opposite figure : $ 
The equation of the circle is +- 
2. 5 8 length " 
(a) X*+y°=4 


(b) X? y? = 16 2 length units, 
(с)х?+у?=64 
(d) X? + y? = 100 


Essay questions y 


Answer the follwoing questions : 


Ga uniform rod of length 100 cm. » and its weight 150 gm.wt. is suspended from its ends 
by two strings » the other end of each string fixed on the same point » if the lengths of the 


two strings are 80 cm. » 60 cm. > then find the magnitude of the tension of each of them. 


E A regular quadrilateral pyramid » the side length of its base 18 cm. If its volume is 


1296 cm? » then find the slant height and lateral surface area. 


E Two forces of magnitudes 16 and F kg.wt. act on a particle and the measure of 
the angle between them is 120°. If their resultant is inclined to the force 16 kg.wt. 


by an angle whose measure is 30° » find the magnitude of F and the resultant. 


[е 


Mathematics Applications 


EE n 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


ЕВ if the resultant of two forces acting at a point reaches the maximum value » then the 
measure of the angle between their line of actions equals е 


(a) 180° (b) 120* (c) 0° (d) 60° 


Ba regular quadrilateral pyramid » the side length of its base 10 cm. » and its slant height 
13 em. » then its lateral area = з ст“ 
(а) 260 (b) 360 (c) 130 (d) 520 


DA body of weight W newton is placed on smooth inclined plane » where the angle of the 
inclination of the plane with the horizontal is 30° » the body kept in equilibrium by a 
force of magnitude 36 newton and acts in the direction of the line of greatest slope 
upward » then the magnitude of the weight = N. 


(a) 36*[3 (b 3642 (c) 72 (a) 72*[3 


Othe general form of the equation of the circle which its centre is (- 2 »5) and passes 
through (3 92) is se 
(a) Х2+у2-4Х+10у-5=0 (b) X? +у2+4Х-10у-5=0 
(e) Х2+у2+2 Х-5у-5=0 (d) Х2+у2+4Х-10у-25=0 


[5 | If the straight line L // the plane X › the point A ЄХ » then L NX = HM 
(а) @ (b)L (с) {A} (d) X 


[6 | If we folded the opposite net to become a cone 


2001. = 


»then the radius length of its base = е cm, 
(a) 10 (b) 8 
(c) 5 (d) 2.5 


BB The volume of right cone » where the length of its drawer 15 cm. and the total surface 
area = 216 T cm? equals е ст: 


(а) 205 7t (b) 320 7t (c) 380 7t (d) 324 3t 


— a 


Final Models 


[8| TFR is the resultant of the two forces F, > F, where F, > F, ; then which of the following 
conditions is enough to make RL F, ? 
(a) R= Fî +F} () R= FF (c) F, LE, (d) АП of previous. 


[9 | ЕХ?+ у? + 2 (cos 0) Х—2 (sin Ө) y — 8 = 0 represents the equation of a circle 
a then r = еее length unit. 


(2 (232 (c)3 (d) 8 


OO Four coplanar forces of magnitudes F, > 612 , 612 > F, gm.wt. acting at a point in 
direction of east » the eastern north 5 western north and south respectively. If the resultant 
of this forces equal 7 gm.wt. and acts in direction of east » then (Fy 9 Fy) = ree 


(a) (7 50) (b) (7 + 12) © (7:1212) «(62 612) 


E when we fold the opposite net 
»then the total surface area 


of the produced solid is ............... cm: s 
(a) 10813 (b) 32443 
(c) 758 ta) 43213 


{Й ABCDE i is a regular pentagon >a force of magnitude 20 newton acts along AG s then was 
resolved in two directions AB and AE ; then the magnitude of the component 


in direction AB equals «e newton. 
(a) 10 (b) 20 (c) 2093 (d) 124 
{9 The radius length of the base of a right circular cone is 15 cm. » and its height = 20 cm. 
» then its lateral area = - cm? 
(a) 600 7t (b) 375 zt (c) 1875 zt (d) 5625 7 


[14] If the force of magnitude F is in equilibrium with the two forces 5 53 N. and their 
included angle is 60° , then F = 


(a19 ЕЛ (с)7 (d) 15 


{Э In the opposite figure : 
The force F is the resultant of the two forces F, SE, 


»then Е, ГЕ چو‎ irte 

(a) Ean (b) F sin 30° 
sin 75° 

(o um I (d) F cos 45° 


Mathematics Applications 


(The centre of the circle : 2 X? + 2 у2-6Х+8 у = 0 is the point . a 
(а) (35-4) (b) 4 53) to (3 »-2) (d) C3 »-4) 


E Two perpendicular forces of magnitude 6 » 8 N. » then the sine of angle between the 
resultant and first force = = 


aj З. a )3 4 
(a) 3 (b) 5 (3 (d) 3 


[18 | The least number of planes could form a solid is «+--+ 
(a) 1 (b) 2 (c)3 (d)4 


rF 221-27 SF, 241-8 f and their resultant R 22 a Î -3 bj a then a+ b= е 


(a)3 (34 (64 (d) 12 


ED) The equation of the circle with area 81 JU square units and its centre lies in the second 


quadrant and touches the y-axis could be · 
(а) C 3)2 + (у - 5? 225 (b) (X 4 + (y - 33 225 
(с) (X= 6 + (y + 4 236 (d) (X 9)7 + (у - 14? = 81 


gl If a right circular cone intersected by a plane parallel to its base » 


then the resulted sector is === 
(2) an isosceles triangle. (b) an equilateral triangle. 


(c) a circle. (d) a trapezoid. 


| Second | Essay questions 


Answer the follwoing questions : 


ЕВ The lateral surface area of a regular quadrilateral pyramid 240 cm? » and its slant height is 
12 cm. » find : 


( 1) Height of the pyramid. ( 2) Volume of the pyramid. 


Ba metal sphere of weight 400 kg.wt. acts in its centre » placed between two smooth planes 
опе of them is vertical and the other inclined 60° with vertical , then find the reaction of 
each plane. 


EJ ABCD is a square of side length 12 cm. Н ЄВС where BH = 5 cm. forces of magnitudes 
25135 42 59 gm.wt. act in directions of AB » AH » CA and AD respectively. 
Find the resultant of these forces. 


چ 


Final Models 


ШЕП м. 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


E The volume of the regular quadrilateral pyramid » where the perimeter of its 
base = 36 ст. and its height 10 cm. is ~- cm? 


(a) 810 (b) 180 (c) 360 (d) 270 


я The circumference of the circle which its equation is Ж? у QT, TER 
(a) 80 (b) 64.70 () 242 x (d)4 2 x 


E Two forces are equal in magnitude and each of them equal F newton if the magnitude of 
the resultant is F newton › then the measure of the included angle = -+--+ 


(a) 0° (b) 30* (c) 60* (d) 120* 


Е Force of magnitude 1042 gm.wt. acts in direction of the eastern south » it was resolved 
into two perpendicular components ; then the component in the south 
direction = gm.wt. 


(a) 1013 (b) 1092 (c) 10 (d)5 


EÛ The general form of the equation of the circle where its centre is (2 »— 1) and radius 
length is 3 cm. is е 


(a) X «y? -4Ax42y-4z20 (b X? +у2-2 Х+у-4=0 
(с)х?+у?+4Х-2у-4=0 (4ух?+у?-4х+2у-16=0 


Ga body of weight 24 newton is suspended at one end of a string of length 130 cm. 
» the other end is fixed at a point of a vertical wall. A horizontal force acts on the body to 
become in equilibrium. » then the magnitude of horizontal force = --------------- newton when 
the body is at a distance = 50 cm. from the wall. 


(a) 26 (b) 22 (c) I3 (d) 10 


Em the opposite figure : 


The central angle of the circular sector 


which if it is folded becomes 
this right circular cone is --------------- 
(a) acute, (b) obtuse. (c) straight. (d) reflex. 
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Mathematics Applications — 


G Number of the planes which passes through two given points is +- 


(а) zero. (b) 1 (c) 2 (d) infinite. 


[ 9 fA right circular cone » length of its drawer 17 cm. » and its height 15 cm. » then the radius 


length of its base = ++ cm. 
(а) 8 (b) 13 (c)7 (d) 12 
[O In the opposite figure : у, 
Circle M touches X-axis at A » OB = 2 length units С 
» ВС = 6 length units » then equation of the circle M is 0... 
(2) (Х +4)? + (y + 5) = 16 ыы. 
(b) (X- 49 + (y - 5 = 25 $ 


(c) (X -4Y + (у –5)2= 16 
(d) (X44)? + (у + 5)2 225 


ША body of weight 6 kg.wt. is placed on a smooth plane inclines to the horizontal by an angle 
of measure 30? and kept in equilibrium by a horizontal force. » then the magnitude of the 


reaction of the plane on the body = ==- kg.wt. 


3 (4*3 (e) 1243 («D 83. 


EB The value of К which makes the two circle C, : (X + 2 4 (y+ ES 
:C:(X- 3) +(у- 1) = 16 are touching each other is = +--+ 
(a) 9 or 17 (b) 81 or 289 (c) 3 or 17 (d) 17 or 81 


(a)2 


EE If the resultant of two perpendicular forces » inclined to the greatest one by angle of 
measure Ө » then which of the following values is suitable value of 0 ? 


(a) 90° (b) 70° (c) 45° (d) 10° 


[O In the opposite figure : 
ABCDEF is a regular hexagon » forces of magnitudes 


15 4533 45/3 and 15 newton act along AB „СА ,ЕА and AF 


» then the magnitude of the resultant R = ==- newton. 
(a) 5 (b) 10 
(c) 25 (d) zero. 


— à] 


Final Models 


[15] ABCDEEF is a regular hexagon. A force of magnitude 20 newton acts in direction 
of AD ; then the components of the force in direction of АС,АЕ respectively 


FA-— — 
(a) 1073 > 10 (b) 543 » 10 (е) 10,103 (а 2013 20 


ть opposite net describes а solid its volume = 96 Jt cm? 


» then its total area = .............. cm? 
(a) 167 (b) 32 77 
(c) 4870 (d) 967 


[17] Which of the following statements is true ? 


(a) The lateral faces of the right pyramid are congruent. 
(b) The regular pyramid is a right pyramid. 
(c) The heights of the lateral faces of the right pyramid are equal. 


(d) The least number of planes that can determine a solid — 3 planes. 


[18 | In the opposite figure : 
A lamp of weight 280 gm.wt. is attached to the end of a string. 
It is in equilibrium under the effect of a force perpendicular to 


the string when it is inclined to the vertical by an angle of 


measure 60° » then = = — 


(a)2 DE. (cy) (013 


B 


KE) The resultant of two forces F 52 F is perpendicular to one of them 5 then R = ee 


(а)]5Е [OU ES: (c)3F (OF 


E The opposite figure represents a regular quadrilateral pyramid 
of height =з ст. 


(a) 742 (b) 247 
(о 442 (d) 245 


cud 


4cm. 


[m —— 


Mathematics Applications 


[21] The ratio between the edge length of the triangular regular faces pyramid : 


its height = +--+ 


(02:13 (35:2 (016:2 (3:3 
Essay questions 


Answer the follwoing questions : 


ED The volume of regular hexagon pyramid is 813 cm? and its height is 4 cm. » find the 
perimeter of its base. 


E The forces of magnitudes F » 80 »K +50 + 8013 newton act at a point in the directions of 
east » 30? east of north » north » west and south respectively. 


Find the values of F and K if the resultant is 40 newton in magnitude in the direction of 
60? north of east. 


ЕВ A sphere in which M is its centre and its radius length is 12 cm. and its weight is 
(W) newton rests at B against a smooth vertical wall » from a point С on its surface » 
it is tied by a string » its other end is fixed at A of the wall lies directly above B 
If the tension in the string is 50 newton. Find the length of the string and the weight of 


the sphere when the reaction of the wall to the sphere equals 25 newton. 


| Model | о. 


©З Multiple choice questions | 


Choose the correct answer from the given ones : 


[1] Two perpendicular forces of magnitudes 2 F — 5 , F + 2 newton act at a particle » the 
magnitude of their resultant is 315 newton » then F = -+--+ newton 


(02 (b) 3 (c)4 (d) 5 


И which solid › its net is the opposite figure ? 
(а) Quadrilateral pyramid. 
(b) Regular quadrilateral pyramid. 
(c) Triangular pyramid with regular faces. 


(d) Otherwise. 


н" 


— Final Models 


Bg Volume of right circular cone is 100 cm? » then its volume when its height is doubled 
becomes «A ст. 
(а) 100 (b) 200 (c) 400 (d) 800 


Ga body of weight 18 kg.wt. is placed on a smooth plane inclines to the horizontal at angle 
of measure 30° ; the body kept in equilibrium by a force F inclines to line of greatest 
slope upward by an angle of measure 30° ; then the magnitude of this 


force = s kg.wt. 
(a) 12 (b)9 (0313 (4) 63 


Ba Force of magnitude 442 newton acts in east direction it was resolved into two 
perpendicular component ; then the magintude of the component in direction of eastern 


north equals «=... newton. 
(a)4 (b) 442 (c) 8 (d) 842 


[ 6 | A regular quadrilateral pyramid. The perimeter of its base = 40 cm. and its height 12 cm. 
+ then its lateral surface area = -+ cm? 


(a) 200 (b) 240 (c) 260 (d) 320 


E The equation of the circle which the straight line : X + y = 2 touches it » and its centre 
is (3 9.5) 48 жее. 


(a) 0-3) + (y-5) = 3112 (5) QC 3) + (у + 5) = 18 
(c) (X3 + (y- 5? = 12 (d) (X-3)? + (y-5? -18 


Ga weight of 16 newton is suspended at the end of a light string and the other end is fixed 
at a point of a vertical wall. A force of magnitude F newton acts on the weight in 
a perpendicular direction of the string till it becomes in equilibrium when the string is 
inclined to the wall with an angle of measure 30° 
» then the magnitude of the tension in the string. = ++... newton. 


(a)8 (b) 842 (c) 8*[3 (d) 12 


[5 | The equation of the circle which touches the X-axis at the point (- 2 , 0) and intersept 
from the positive part of y-axis a chord of length 413 length unitis ее 


(a) (X + 2? = 48 (b) (X + 2)2 + (y - 4)? = 48 
(c) (X - 2) + (y +4)? = 24 (d) (X 27 + (y -4 = 16 
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Mathematics Applications 


[10 | Two forces are equal in magnitude and the magnitude of their resultant is 24 newton and 
the measure of the angle between the resultant and one of the two forces is 30° 


> then the magnitude of each of the two forces = newton. 
(a) 8 (b) 813 (c) 812 (d) 12 


[11] The ratio between length of the edge of triangular pyramid of regular faces to its 
height = н 


(ay {2:43 (43:2 (06:2 (3 


[12 | Right circular cone » area of its base = 25 Л ст?» length of its drawer = 13 cm. » then its 


lateral area = em? 
SIE (b) 657 (c) 90 3t (d) 100 zt 


[13 | Two forces of magnitudes F »2 F newton act at a particle » and the line of action of its 
resultant is perpendicular to one of the two forces » then the measure of the included 
angle between the two forces = «e 
(a) 60° (b) 90° (c) 120° (d) 135° 


E The point which lies on the circle : (X— 2)? + y? = 13 is е 
(a) (2 53) (b) (3 5-2) (с) (255) (d) (4 53) 


[15] Five forces equal in magnitude each equals 10 newton 
act on one of vertices of a regular hexagon in directions 
of the other vertices as shown in the opposite figure 
s then the resultant of this forces is ~- newton. 
(a) 50 (b) 20 


(c) 3093 (a) (20 + 1073 ) 


[16] Tn the opposite figure : 
A circle is divided into two circular sectors 


such that they form two right cone nets M 


then —M "dd 
^ the lateral area of the greatest cone 


the lateral area of the smallest cone _ 


1 1 НА 3L. 
(a) > (b) [OE (d) 6 


Final Models 


[17 | Two forces of magnitudes 4 and 6 newton. The measure of the angle between them is 90° 


> then the tangent of the angle between the resultant and the first force equals --------------- 


6 
DES 03 (с) 2413 46 


[18 | Two forces equal in magnitude, the measure of ће angle between them is 90° and the 


magnitude of their resultant is 8 N. » then the magnitude of each one = ---------.--.-- N. 


(a) 242 (b) 4 (e) 412 (d) 8 


@ The centre of the circle : Х2+у?-6х+8 y =0 is the point ... 
(a) (3 5—4) tb) (4 +- 3) ic) 7354) (d) (7-4 53) 


Two non parallel planes intersect at ............... 


(а) a point. (b)astraightline. (c)aplane. (d) a ray. 


E In the opposite figure : 


The plane ABCD // the plane ---------- 
(a) ABC (b) ABD 
(c) ABB (d) ABC 


| Second | Essay questions 


Answer the follwoing questions : 


ЕВ A uniform rod AB of length 6 metres and weight 8 kg.wt. is attached to a hinge fixed in 
а vertical wall at its end A The rod is kept horizontally by attaching it at a point C on the 
tod (where AC = 4 metres) by a string which its other end is fixed at the point D on the 
wall above A exactly and at a distance 4 metres from it. Calculate the magnitude of the 


tension in the string and the reaction of the hinge. 


я A circular sector ; the radius length of its circle is 18 cm. and the measure of its central 
angle = 60* » it is folded and their radii are connected to form greatest lateral area of 


a right circular cone. Find the volume of this cone. 


ЕЗ Three forces of magnitudes 10 , 20 , 30 newton act at a particle » the first in direction of 
east and the second in direction of 30? west of north and third in direction of 


60? south of west. Find the magnitude and direction of the resultant of these forces. 
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Mathematics Applications 


J| 
Interactive test (> 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


KB The point which lies on the circle : X5 (у= 5)2= 0 eee 
(a) (2 3) (b) (3 »-2) (e) (2 +5) (d) (4 $3) 


И Two forces of magnitudes 3 » 4 newton their resultant is 7 newton › then the measure of 
the angle between them is «7 


(а) 0° (b) 60° (с) 180° (4) 90° 


[3] Two forces of magnitudes 8 » F newton act ata башкы » if the measure of the included 
angle is 120° » and their resultant F3 newton s then F zie newton, 


(2)4 (b) 442 (9413. (d) 8 


CD The length of the drawer т? a right circular cone is 17 cm. and its height = 15 cm. 


s then its total surface area = «s cm? 


(a) 200 7 (b) 1367 (c) 320 7t (d) 400 7C 


a If O is the origin of perpendicular Cartisian coordinate plane and F= (8 kg.wt. » 135°) 
is a force acts at the point O » then the component of F in direction of y-axis equals «+= 


(a)-42 (b) 442 (443 (d)4 


Ё ABCDEF is a is a regular hexagon » forces of magnitudes 63 25> 673 newton act in 
directions AC » AD > AE respectively. then the magnitude and direction of the resultant 
of these forces iS... 


(а) 18 N. in AD direction. (b) 23 N. in AD direction. 
(c) 20 N.in AE direction. (d) 23 N. in AC direction. 


Ga body of weight 32 newton is suspended at the end of a string with length 10 cm. and 
the other end of the string is fixed at a point on a vertical wall and the body is pulled by 
horizontal force to make the body in equilibrium when it distant 6 cm. from the wall. 

» then the magnitude of this force = +--+ newton. 


a) 24 (b) 40 (c) 36 (d) 28 


— 


Final Models 


Ga body of weight 18 newton is placed on a smooth plane inclines to the horizontal by angle of 
measure 30° and kept in equilibrium by a horizontal force of magnitude F newton. 
> then the magnitude of the reaction of the plane on the body = e newton. 


(a) 63 (b 813 (c) 1243 (4) 1093 


ED The equation of the circle which its centre (— 4 » 3) and passes through the origin point 


(a) (х 43 + (y-3? 25 (b) (X 4) + (у 33 = 25 
(c) (X 4 + (y - 3? = 625 (d) (X+ 4)? + (y- 3) 225 


Ma cylindrical shaped vessel contains water » a metallic body in the form of a right cone » 
its height is 12 cm. and the length of its base radius is 2 cm. is completely immersed in it 
raising the surface of the water in the vessel with 1 cm. 

»then the length of base diameter of the vessel = з ст. 


(a)2 (b) 4 (c) 6 (d)8 


E which of the following nets does not make a regular quadrilateral pyramid when it is 
folded ? 


(а) (b) (с) (4) 


KB The opposite net describes a solid 5 its volume = 96 Jt cm? 


2 


s its total surface area = стїї 
(a) 96 3t (b) 487 


(c) 32.0 (d) 16 t (E) 


{9 In the opposite figure : 


If the equation of the circle is: X? + y? 6x 44y- 1220 
» MB 1 the straight line L where L: 3 X -4 y + 23 =0 

» MB intersects the circle at A › 

then length of AB = r length units. B L 


(a) 3 (b) 5 (c)8 (d) 12 
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Mathematics Applications 


O Two forces of magnitudes F > ЕЗ newton act at a particle » the magnitude of their 
resultant = F newton запа Ө, is the measure of the angle between 1* force and the 
resultant and 6, is the angle between the 2" force and the resultant » then === 


(a) 0, 2, (06,210, (00,230, (d) 0, — 40, 


[15 | Which of the following statements is not true ? 
(а) Any two different parallel straight line identify a plane ? 
(b) Any two intersecting different straight lines have a common point. 
(c) The two skew lines aren't contained in one plane. 


(d) Any three non collinear points » there is at least one plane passes through them. 


[16 | In the opposite figure : 


A right regular pyramid and right circular cone are common in 
the vertex and base such that base of the cone touches the sides 
of the base of the pyramid internally » 

then the ratio between the lateral area of the right circular 


cone and the lateral area of the pyramid = e.. 
4 5 ET 
ШЕН (b) $ (c) y 


[17] Force of magnitude 515 N. acts in direction 30? east of the north. It is resolved into two 
perpendicular components; then the component in direction of the east equals . 


о 275 i» B (e) of (4) 15*[3 


@ In the opposite figure : 
A body of weight 18 N. placed on a smooth inclined plane» 
inclined to the horizontal at an angle of measure 30° 
and kept in equilibrium by a horizontal force F N. » 
then Eje p moe .N. 
(а) 6*[3 (b) 1243 
(c) 1843 (d) 2443 


KB) The diameter length of the circle: 4 X2 + 4 y2 + 16x-8y-16-0 


ДПА аьаа length units. 
(а) 3 (b) 6 (c) 12 (d) 24 


=y] 


Final Models 


Û The ratio between the edge length of regular triangular pyramid and its hight = ............... 


(a) [2 3 (43:2 (016:2 (13:3 


E) The right circular cone is formed from rotation of a right-angled triangle a complete 


rotation about =-=- 

(a) its hypotenuse. 

(b) one of its right sides. 

(c) any straight line in the plane of the triangle. 


(d) any straight line passes through one of its vertices and parallel to the opposite side of 


this vertex. 


Essay questions 


Answer the follwoing questions : 


[1 The length of the base side of a regular quadrilateral pyramid is 20 cm. and its height 
is 1043 cm. » then find : 


(1) The lateral surface area. ( 2) The volume of the pyramid. 


[2] Five coplanar forces meeting at a point their magnitudes are 12 59 » 542 > 742 and 
7 kg.wt. act due east » north » western north 5 western south and south respectively 
» prove that the system is in equilibrium. 


Æ AB is a uniform rod of length 80 cm. and weight 24 kg.wt. The end A is attached to 
a hinge fixed on a vertical wall » and the end B is tied by a light string of length 8043 cm. 
fixed at a point C on the wall which lies directly above A and at a distance 80 cm. If the 
rod is in equilibrium: find the magnitude of the tension in the string and the reaction of 


the hinge. 


[8 |. 


|| Answers of schools Examinations 
Hi] сао | 


Multiple choice questions | 


(1)) ШҮ (3 
[БШ (5) (b) (6)) 
(7) (b) (8) (6) (9)) 
(10) (e) (01) (5) (12) d) 
(13) (d) (14) (a) (15) (b) 
(16) (c) anw (18) (@) 
(19) (a) (20) (d) Qna) 


ЕШ ЇЙ Essay questions ] 
[1] 


Let AB in direction of OX У 
2 X= 8 cos 0" + 6з cos 30° 


+ 5 cos 60" + 473 cos 90° € AN 


=195 
+Y = sin 0° 1/3 sin 30° 
+ 5 sin 60° + 4/3 sin 90° 
ELLE 7 
051 +95{з | 


ЇКЇ ={ө51 newtons 


^. Slant height = 
[MY + (MEF 
[a2 +9? = 15 em. 


^. lateral surface area = 1 


Multiple choice questions | 


(1) (5) (2) 0) (3) 
(4) (5)) Г) 
(7) (b) GG (9 
(10) (e) 0 (by (12) (b) 
(13) (a) (4) (b) (15) (o) 
(16) (e) алча) (18) (a) 
(19) (a) (20) (a) QU) 


‘Side length of the base of the pyramid = 16 + 4 = 4 


volume of the pyramid = 1 x 4^ x 9 = 48 cm! 


+ Volume of raises water 48 cm? 


Using lamí's rule 


7 sin 90° sin 120° 7 sin 150" 
= 693 newton 


sr =6 newton 


3| Cai 
Multiple choice questions | 
(1) (4) (2) G)() 
(4) (а) (5) (а) 06) (с) 
(7) (GG (9)(5) 
(10) (d) ana a2) (с) 
03) (b) 04) (а) (15) (e) 
(16) (a) amid OR) (d) 
019) (a) (20) ic) QU (а) 


| =есопа Essay questions | 
o, 


angled С e 
+ Dis the midpoint o 
~CD=1LaB=3 


i 


12 cos 0° +9 cos 90° + 
+72 cos 225° +7 cos 270° =0 
= 12 sin 0° +9 sin 90° 
+592 sin 135° 
+792 sin 225 


+ 7 sin 270° =0 


+. The forces are in equilibrium, 


Multiple choice questions 


ao (2) (by (3) (b) 
(4 [EI] (6)) 
(Da (8 (960 
(10) (b) [LI (12) (b) 
(13) (c) (14) (e) (15) (b) 
(16) (a) (7) «t (18) (b) 
(19) a) (20) (a) QD (e) 


EIT Essay questions 
Ө 


Using La 


m 


NAH poi pia od + ECe ACes0em, ILE n r 
2, Magnitude of the resultant is [651 newtons and е E us 2 y js “эше 1273 newton 
makes an angle of measure 40° 9 with AB [2] . "BS" ns 30 iB Sinn 
a i -—] sos ж T,=S0 gmat. + T= 120 gmt à = 
From the figure AB = (002 - (503) = so cm p4 b a a 
r AABM is the triangle s + Dis the midpoint of BC L AB={G x +(2 +3. reor» (213) 
goto; , ^ AD d BC= 50 em. € ХРОН + Centre of the circle = (-2 +4) | 
*AB = 207 -0107 = 1073. sed=bap=25em, sAB= L Ac=2s Tem TOP ME базна of the xs is 
3A ADE is the triangle of forces iSc dra Ac; арна 
(к-#+б+-# 8 
SX ey -3xey-1020 Let AB in the direction of OX 
в 


87 


= 16 cos 0° + 16 cos 90° 
+ 122 cos 225° =4 
*Y = 16 sin 0° + 16 sin 90° 


Centre of the circle 


ЕЙ Multiple choice questions | 


is (455) se=3 

* 1202122554 me Qe (30) йө aiia 

yu] (4)) (sya (6)6) 4749-57 

TI (oon (8) a) Me) 5 

20 = 45° (10) (а) aye a2) (b) Fn е х 
М : xt.y-8x 
2, Magnitude of resultant = 4+ 4? = 442 newton (13) (а) 04) (e) asa ا‎ A 

and its direction makes an angle of measure 45* | 29 © ае (18) (9) 

a9) i) Q0) (c) ш) 


8 El-Kalyoubia 
RI iie choice questions | 
7 Alexandria [E GM» (3)@) 


with OX Е 


оо SS 


Multiple choice questions | | x = 10 cos 0° + 20 cos 120° 


з mm w 
ШЫ pos " + eee ҤЕ Multiple choice questions Em (вс) (9)60 
© a) E киин 
Ye sino" 
(70) (8(0 (900 ШЕ aibi а A Ma ed Grd (10) 0) ane (12) (оу 
(10) (a) апа) ane SSR RAO eS аа ob d азу) аёо) asyo 
a йб) asiw „R=-151-513] von pes 3 nei (16) (a) ana (18) 6) 
ES ^ © 
(16) (c) (17) (a) (18) (e). ARIS 225275 = 1043 (19) (b) (20) (b) (21) (a) 
Л ооу) ane 090) ае зо 
-5{з __1 (16) 0 an a) (18) (c) z > 
ы sion ci. TEN Essay questions 
Essay questions | “сєз” qs азу) (20) (b) QD | Second Essay a 
0 = 2. Magnitude of resultant is 103 newton and in [1] 
direction of 30° south of west Essay questions 
(1) Four different circles Чэ... ss (Essay questions] S000 30" 2 25482 newton 
(2)etnthe l"quidra:(x-5«(y- S? 225. |B xax 


From the figure A ABC ^ = 36603 newton 


represents a triangle of 


sin 75" 


* In the 3" quadrant : (X+ 5) + (y + 5) "The point of tangency : 

* The distance between their centres x'«y-6x-Aysl2 

(G+ SE +(5 + SF = 102 length unit 2-6X-4y41222X-4y-4 ar 

- a sABe 207-10 2 1073 в 2... 
s-6X-2x--12-4 

8 -16 х=? 

By substitution in the first circle equation by X = 2 

ложу -6х2-4у+12=0 

?.4ys4-0 


x The two circles intersected at one point (2 »2) 


2-4-4 + رو 


к. | Centre of the circle = 
„r =36+ 9-20 = 5 unit length, 


2. Diagonal of the square = 2 r= 10 unit length. 


x 10 x 10 = 50 cm? 


2 Area of the square = 


Using Lami's rule. 


(60 +(60Ў = 100 em. 
УЛАС is triangle of fore 
NT TENE: 
7802 50 


5 The two circles touch each other 


+ the equation of the circle whose center (2 » 2) and 
passes through the center of the second circle (- 1 92) 


rof O 


7. The equation : (X— 


=T= 125 newton s T=r= 2012 newion 


El-Dakahlia 
EEE Multiple choice questions 


(1)(b) (2) 0) (зч) 
(4)0) (5)(а) 06) (е) 
(7) (с) (8)) өз) 
(0) (d) aD (9) (12) (d) 
(13) (4) 04) (4) (15) (b) 
(16) (e) (17) (а) (18) (е) 
(19) (c) (20) (с) (21) (4) 
[ second. Essay questio 


Since the two planes 


are smooth 
s r, and r, ше 


perpendicular to the two 
planes ind pass through 


the center of ıl 
Applying lami 


П D 


the sphere 
їз rule 


РИ. 


Т © S99" 7 sin 1507 
* r, (The reaction of the vertical plane) = 15/3 клм. 
1, (The reaction of the inclined plane) = 30 кулм. 


Let AB in the direction of OX 
cos 0° +473 cos 30° 


3 cos 90° 


aKa 
+B сох 60° + 
+4 cos 120° 


=2x 1443x 


+243 x044% 


2sin 0° +493 sin 30° +8 sin 60° 


+273 sin 90° +4 sin 120° 


221x044 fran EPEY ETEO 


3 


07+ 10437 


^ Re UO GOTT = 20 кам, 


stan 


7 The magnitude of R = 20 калм. and makes 


s 6-6 


an angle of measure 60° with AB 


Volume of the pyramid = 1. base area x height 

1296 1. х (18) x height м 

height = 12 cm. 

‘The slant height = 9" +127 

=1Sem, 

‘The lateral area i 
D 

= } x (4 18) < 15 = 540 em’ y 


ШШЕ Multiple choice questions 


ШТ) (2) (36) 
(4) (5)) (6)) 
(тус God) (900) 
(10) (a) апа) (12) (a) 
(13) а) 04) (c) аз) 
(16) (a) ane) (18) (d) 
(19) (0) (20) (c) (21) @) 


^ 


[ Second Essay qu 
o 


“+ A ABC is the triangle of forces 


5 H 
5 
F, 2 3 newton oe в 
4 newion 
The slant height = 4| (10) 013) 20cm. 
(1) The lateral аа = } x (4 x20) М 


20 = 800 em 
(2) Volume of the pyramid 
= 4 base area x height 

4 anf x ios 
E 

3 

(317) =F + (GF +2 x 9x6 cosa 
^ a= 120° 


A B= 40" 5134 


|| Answers of final models 
ҤЕ Multiple choice questions 


(2) The total area — 7E r(L. r) - 3t x 6 (10 6) 
2962 cm 

(зу =й? - 

2 Volume = Ez rh 


em 
1 


LELET ETTE TO 


Э 3 
Bw Bw Be 
Bw Bw tay | Suppose the: À, 
Bo Do Bo AB=al CB =2 AN 
Bw Dw Bw ^СЕ=/ Ас =з! | 
Dw ow wy | MAACE:AE їз! ES 
mo ** A ACE is the А of forces 


Essay questions. 


AB in the direction of OX 
^ X=2eas0" +473 cos 30° 
+ 8 cos 60° 
+273 cos 90° 

+4 cos 120° 


= 


+8x 4 +2үзхо+ах 


a 
Let 


»Y 22 sin 0° 44°73 sin 30° + 8 sin 60° 
+273 sin 90° +4 sin 120° 


=2к0+4үзх 1+8 
=10үз 7 
s R=1074 1098 j 
+ R= упо +01032 = 20 кама. 


ої 
2710 


e2f3x1«4x— 


{3 2 0260* 
^ The magnitude of R = 20 kg.wt, and makes 


ап angle of measure 60° with OX 


(1) The arca of the base = zt ° 
PETET Ta 


=6 cm. 


>the lateral arca = zt r L = 7 x 6 x 10 60 t em 


Bw 
ow 


(2) 
squaring the two equations and adding them 


^ FsinS- 


UE cos ЫРЫ Б ЫНЫ 


= 
ЕЛЕЙ [Essay questions] a 


(1) In. A MNE : += Centre of 1" circle C, (1 5—3) Radius of base = 6 units and its height = 8 units 
o Ш 
RF = 1 th 
MN =5 -0207F = 15 em. = (60)? + (80) = (100) ate Meike xt+y-axeeysig-o. | js: с cone 
- = 4 x (6F x8 = 96 cubi 
ie, height = 15 em, more 2. Contre of circle C, = (15-3) (67 96 T cubic units 


(2) Length of drawer = [б +8 
Total surface area = 3t r ( + r) 


0 units 


2) The lateral 
(2) The lateral area 2. They have same centre 


E + x base perimeter E 
x slant height / M ^ 
= 44 (4% 40) «25 к/а 
PARDO C wm 8 
= 2000 em: 
(3 The total мед = 2000 + (40)° = 3600 en? 
1 (40) 15 = 8000 em? 


+. They are concentri 


{аў «car- 


=л x 6 (10 + 6) = 96 2 square units 


ту The rod is in equilibrium 
under the action of three forces 


mecting at the point М 


5 Multiple choice questions | | “sins lms we get 
f, = 200 x $ = 160 там, " — —— 
Bw Bw) Bw по 
100 х + = 120 атм. 
по Dw Bw Bw 
Bw Da Da «wate 
De Bo Dw 


Do Do Bw [ Model | 
Multiple choice questions | 


+63 cos 150° + 14 cos 240° 
alis Bootes Ау» Bo Bv Bw Bw 
A AEC is the triangle of forces where sies fas ree (7 )+ 14x Bo Bo Bw Bw 
АЕ = $ BC e 302 cm. EC - 30/2 ст. ыдын аы п» Mo Ho Bo 
ТАС = 60 cm. SY 28 sin 0 A13 sin 30" Prom the арке: Bo mo mo "m 
" E= О em. 
sre T 22042 newton | + 6V3 sin 150° + 14 sia 240° — Шш duo mw 
METIR 3e ee "s Bw 
equilibrium 
=-243 
{з * 2X0 s Y-0 


4 F eos 0° + 5 cos 8 — 6710 cos ж +k cos 90° = 


(4) The volume 


"he set of forces are in 
equilibrium. 


^ T passes through the point E 
у D is the midpoint of AB 
DEN AC 

у. Bis the midpoint of BC 


(a) 


КЕЛҮ: 


Suppose OX is the direction 


of the first force 
X = 8 cos 0* + 4/3 cos 30° 


BC = 6012 cm. 
(Pythagoras theorem) 


[2] 


ТН x59 


24k x0=0 77 The total surface area = г (L + г) 
96x -Zzxrx(l0sr) 

+ 107-96 =0 

16 (refused) orr =6 em: 


=4 newton F+5 x 5 -6710% 


newton. 


+Езїп 0° + 5 sin 6— 6410 sin æ +k sin 90° 20 


+: X and Y are negative 


в 


Р 5 "m 
о+5х 4 -6710« +kx1=0 


2 The magnitude of the resultant is 4 newton and 
makes an angle of measure 240° with ОХ 2 k= 15 newton. 7. Volume of the cone = 


L 7 (6P «8-967 cm? 


17 12 


From the figure A ABC 
represents a triangle 


forces AB - 201-1 


NT 


AI 
10720 


Consider CH «CD. 


5 X e2cos0* +775 соко" 
+T cosas доке | 
#2+7{5$ х +a? 
Aem 


20 newton 


047 


0-42 sin 45° +4 sin 90° 


+4 1 
D 


=0+7ү5х 


Y= 15 newton 


ЕБ 


stan = X ل‎ 
чаб ж 


+ Ө = 36° 52 12 with first forc 


[Model] 6 
Multiple choice questions 


Be Bo Bw п 
Bo 0o Be Ow 
Bo E De Bo 
Dw Шо) Bo [16 [3] 
De) Do Bo Dw 
Biv 


1207 + 15 = 25 newton 


7 (AB) = (BC) + (АС)? 
à mi. ACB) = 90^ 

7 CD= $ AB = 50 em. 
Ср = DB , 


sv CD=AD, 
7, 
sin (90 +O 


a 


UT =90 ртм. eT, = 120 gwt, 


+e The volume of the pyramid = 1296 


xag? x h= 1296 


12em. FS. N 


» Slant height = 


bre use inen 


+ a =1Sem, 


7^ Lateral surfac area = + perimeter of the base 
x slant height = 1 x x 18) x 152 540 em? 


F sin 124 


aan 30° = 
516-}Р=$Р 


2 Fag kewt, 


^ R= (6F + (8F +2 x 16x8 cos 120° = 8/3 калма. 


Essay questions | 
un 


w Lateral surface area = 240 
JL (perimeter of the base) x slant height = 240 


IE Lis side length of the base, 


lxalki2e20 А 
s 10m, * X% 


v Height of pyramid x 


“(12-F =V119 om. т 


(2) Volume of pyramid 
=4 EA 
$ хао? үт 


x area of base x h 


JO 119 = 363.6 ет! 


57 The two planes are smooth 


^r and rare 


perpendicular to the two 
planes and passes through 


the centre of the sphere 


Applying lumi's rale 


“+ A AHD is right-angled at B 


^ AH ={(5) +0127 = 13 em, علس‎ 


۴ -4 d 
z sin (А BAH) = үр А 
reos (4 BAH) = 12 E 
as = " 
+; AC is a diagonal of Gyr 
the square ABCD 


45° 
^ X 22 соз 0° + 13 cos (4 BAH) +9 cos 90° 
+492 cos 225° 
x х1 9x 
5251413x E eoe oe a2 


Ys 2 sin O" + 13 sin (2 BAH) +9 sin 90° 


+492 sin ae 


=2х0+13к +9 144724 = 10 
7 07 + 105 
s R= OF +107 = 1072 gmat. 
sun «10 =1 vXS0.Y»0 4 0=45° 


10 
£, R acts due to АС 


[Model [5] 
Multiple choice questions 
Bw Bw Bw Bw 
Bw Ге Bu Ow 
Eo De Mw ш) 
ow Ba) Ow 
Dow Dw) [2017] 


uj Essay questions 


^; Volume of the pyramid = i x base area x height 
2 үз. 
2. Base area = 613 em? 


бух? хен Es 
fax seo D 


Га 
4 * base area x 4 


13 


14 


OL 


we 
2. Side length of the hexogon —2 em. 


Base perimeter =6 x 2= 12 em. 


7 K =F cas 0° + 80 cos 60° 
+ K cos 90° + 50 cos 180° 
+803 cos 270" = 
=Fx1+80x4+Kx0 
e50x- 148073 x0 $e 
=Ё-10 
sin 0° +80 sin 60° + К sin 90° + 50 sin 


+8073 sin 270° 

+K x1 +50 xÛ 
K-4013 
+(к-үз)ў 


“+ R = 40 newton due to 60° North of East. 


=Fx0+80x 


+80 


3x- 


10) 


cos 60" 1 + 40 sin 60 j 
=201+20үз j 
From (1) and (2): = Е 


28 


-10-20 


CF 230 newton 


+k 4073 = 2073, 


180° 


a 


о) 


^ K = 60/3 newton 


Model |9 


Multiple choice questions 


т AC 2 AD =4 metres 
m(Z ACD) =45° 

+. CD =4 |? metres 
From A МСМ: 


MN = 1 metre +m (£ NCM) 
*m(Z NMC) = 90° 


= NC 22 metres 
+. DN sa 2-2 - 32 metres 


From A AMN : AN =[10 metres (Pythagoras) 


$77 Since A AND is the triangle of forces 
: т 8 

qo wz 4 

210 kg. T 632 кем. 


The length of the drawer of the cone = 18 ст. 


+ © the circumference of circle 
ofthe conebuse=thelengihof AB £ 
sraa 18 x SEL 


Be Bw Be 
Be Bw uo 
De De Be 
Г“ Bw Be 
Be w go 


- 


X = 10 cos 0° + 20 cos 120° 


+30 cos 240° 


+30х 


Y = 10 sin 0° + 20 sin 120° D م‎ 


+ 30 sin 240° 


{з 


+о+ Po 


+ R=- 15-543 j 


mw = 103 newton. 


s _ B 


-:5 73 
^. Line of action of the resultant in direction 30° 
south of west. 


неза рој 
Multiple choice questions 


AR 


tan. 


Bw Bo Bw Be 
Bo Bw Be Bo 
Eo go шо) Шо) 
Be ow Be [5 
ш) [15 [2] [2] De 
glo 


ЕШШ Essay questions | 
= 


The slant height = 4 (оз + aor 


(1) Lateral surface area 


r 7 
= * E 

2nP- Ê =3 om 
The length of the string Геб езу 
CA=24-12= 12cm. had PF ORFF 
From A MAB which is right-angled at B + Volume of the cone = 4 л Jk 
EC = 12{з a% A =4 хк» (дё x35 (2) Volume = $ area of the base x h 

[EH 2 EIE 

ама аатай ail (20) «io 32 д 


X= 12 cos 0° +9 cos 90° 
os 135° +72 cos 225° +7 cos 270° 
=12+0-5-7+0=0 oD "e 


+ Y= 02 sin0* +9 sin 90° 
4542 sin 135° 

eT [sn 225° 47 in 270" 

=0+9+5-7-7= 

2%=0 

£. The system is in equilibrium, 


E 


m, 


The set of forces are in equilibrium. 


2. Т passes through the point E 
DENAC 


2. E is the midpoint of BC 
AE LBC 
sEC=4073 AC =80em. 


+. АЕ = 40 cm. (Pythagoras theorem) 
A AEC is the triangle of forces 


15 


2022 


[ Mode _| 4 p 


Answer the following questlons : 


\ 


ЕВ The total surface area of a right circular cone which its drawer length equal the diameter 
length of its base is «<... 


(а) 4л т? OES GES (4) 4л? 


[2] ІА » B and С are three points identify a plane » then ·---------.--- 


(а) AB=BC=CA (b) AB + BC = AC 
(c) AB + BC > AC (d) AB + BC «AC 
E Two forces are equal act at a point and the measure of the angle between them is = апа 
their resultant is 3 newton » then the magnitude of each is =-=- newton. 
ys ШЕ SE (dy 343 


[ 4 The opposite figure represents a regular 
quadrilateral pyramid its height (h) 


» then the relation between 


X sy and h is ез 
2+ = 22 
ias dio (b) x2 +h? =y 
2 2 
(¥) +h? =y? ө (2) "-— 


E In the opposite figure : 

A body is in equilibrium under the action of 

three forces meeting at a point of magnitudes 

F, » F, and F, newton » and the sides of the right-angled 
triangle are parallel to the lines of action of the forces in the 


same cyclic order »then F} : Fy : F3 = vss 


(а) 3:4:5 (b) 3:5:4 
(04:5:3 (d) 4:3:5 


Final examinations 


(©) ABCDHE is a regular hex hexagon. Forces of of magnitudes 25 413 »85 243 3 and 4 kg.wt. act at 
point А in directions AB.AC.AD.AH.AÉ respectively. 
Find the magnitude and the direction of their resultant. 


ЕЛ Volume of a regular quadrilateral pyramid is 400 cm? and its height is 12 cm. » then its 
lateral surface area = = cm? 


(а) 240 (b) 260 (c) 300 (d) 360 


ЕЙ The area of base of a right circular cone is 36 Л cm? and the length of its drawer is 10 ст. 
»find its : 


( 1 ) Lateral surface area. ( 2 ) Total surface area (3) Volume. 


©) In the opposite figure : 
If B (2 50) +C (8 50) » then the equation 
of the circle is - 4 
(а) (Х- 5° (y -4 225 XA nh C x 
(b) (Х + 5 + (y - 4 = 36 | 
(с) (X — 5) + (y -4 236 
(d) (Х+ 5)? + (y - 43 225 


О Two forces of magnitude 6 » F kg.wt. act at a point and measure of the angle between 
them 135° » if its line of action inclined by an angle 45° » with the line of action of the 
force Е » the magnitude of the resultant =з kg.wt. 


(а)6 (b) 642 IFTE! (d) 10 


& A body of weight (W) newton is placed on a smooth plane inclined with the horizontal at an 
angle of measure 30° and kept in equilibrium by the effect of force of magnitude 
36 newton acts in the direction of the line of greatest slope of the plane upwards. 
then the magnitude of the weight ............... 


(a) 36 (07245 (с) 72 (4) 3693 


[12 | If R is the resultant of the two forces F, , Р, апа E is the resultant of the two forces 
F; ;- F; s then r... 


@)R+R=2F, (b)R=R+2F, 
(c) R + 82-2 (8 + E» (d) all of previous 


| 20 | 


Final Models | 


E The equation of the circle which it is the image of the circle : 
x2 + y3-12 X 6 y + 20 =0 by translation (X +2 » y -2) 
(a) X24 y? -10X + 4 y +20 =0 (b) X2 - 16 X + 10y + 20 =0 
(с) (X- 6 + (y +3) 220 (a) (X-8Y + (у + 5) = 25 | 


[14 | A force of magnitude EE newton act in direction 30? east of north » is resolved into 
two perpendicular components » then the magnitude of its component in direction 
the east = eee newton. = 

5үз 
(а) 5 (b) 7.5 o (4) 15 


GE) AB is a uniform rod of weight 20 kg.wt. the end A attached to a hinge fixed on а vertical 
wall a horizontal force F acts at B. » the body is an equilibrium when it inclined by angle 30° 
with vertical » find the magnitude of each of the force and reaction of the hinge. 


O In the opposite figure : 
If the resultant of the forces (in newton) 
acts along y-axis 


s then F = n newton. 
(а) 8 (b) 6 
(c) 14 (d) 2 


& А cube made of wax » its edge length = 20 cm. it is melted and converted to a right circular 


cone of height 21 cm. then the radius length of the base of the cone = 77-77 cm. given that 
1296 from wax had been lost during melting and reforming. (n = 2) 
204110 
[OE (ш © 1042 (c) 160 (845 
тһе opposite figure represents net 
of a cone where the central angle К 
of its circular sector = Ө › 180° < Ө < 360° v) 


» then «m 


(a) E «2r (by f=r 
(c) (ear (àt»2r Ө 


[19| Which of the following system of forces can not be equilibrium ? 
(а) 10 newton » 10 newton > 5 newton. (b) 4 newton » 6 newton » 8 newton. 


(c) 11 newton » 7 newton » 8 newton. (d) 8 newton » 4 newton » 14 newton. 


[21 | 


Final examinations 


x 
BD If the equation (x y 25) y |= О represents a circle » then the length of its diameter 
d$ length unit, zg 
(a) 10 (b) 20 (c) 100 (d) 200 


E) The magnitudes of two forces» meeting at a point; are SF › ЗЕ ; then the magnitude of 
their resultant can not be equal to ............... 


(2F IDEEN (c)8F (4)5]3Е 


tn the opposite figure : 
The weight of a body is 150 gm. wt. 


It is tied by two perpendicular 
strings their lengths are 60 cm. › 45 cm. 


and the other ends are fixed at C and B 150 
on the same horizontal lines then T;-T, ze gm.wt, 
(a) 120 (b)90 (c) 60 (d)30 
FE) Two lines are skew AP sess 
(a) they are not parallel. (b) they are not intersecting. 
(c) they are not coincident. (d) they are not on the same plame. 


[24] The point which lies on the circle (x- ay + y = 13 is 
(a) (2 $3) (b) (3 »-2) (c) (2 »0) (d) (4 3) 


ТТ] 
RAE 
Мое 4x 


Answer the following questions : 


EP Any three points are non-collinear identify 
(a) 1 plane. (b)2 planes. (c) 3 planes. (d) 4 planes. 


E When the two forces 6 and 8 newton are perpindicular » then the sine of inclinition angle 
of the resultant with the first force equals зз. 


ay 4 (c) 3. 4 
(a ج‎ (b) 3 OF (d) 3 


| 22 | 


Final Models | 


E The centre of the circle : X? + y? -6x + 8y =0 is the point сзсз 
(а) (3 »-4) (6) (4 ›3) (0354 (d)(-3 »~4) 


a Three forces are equal in magnitude and meeting at a point are in equilibrium › then the 
measure of the angle between any two of them is eee- 


(a) 60* (b) 120° (с) 90° union 
a The volume of the right cone » if the circumference of its base is 44 cm. and its height is 
= 22 
15 cm. equals =+ em} (a = 2 ) 
(а) 77 (b) 105 (c) 110 (4) 770 


E Two forces of equal magnitude meeting at a point and the magnitude of their resultant 
equals 12 kg.wt. if the direction of one of them is reversed then the magnitude of the 
resultant becomes 6 kg.wt. Find the magnitude of each force. 


ED The forces of magnitudes 2 Е , 3 F and 4 F newton act on a particle in the directions 
parallel to the sides of an equilateral triangle in the same cyclic order. 


then the magnitude of the resultant of these forces = newton, 


(a) 5F (b) 243 в (с)ўз Е (@Е 


ED ABCDEF is a regular hexagon » the force of magnitude 20 newton acts along AD »is 
resolved into two components in directions AC » AF > then the component in direction 
AF equals ^ newton. 

(a) 10 (b) pie. (с)20 (d) 2043 


Othe equation of the circle which its centre is " »— 3) and touches the straight aight line which 
its equation is: 3 X-4y +2 =0 is ............... 


(a) (X= 2( «(y «33 =2 (b) (C 2) + (y-3¥ = 
(с)х?+у?-4Х+6бу=12 (4) (X-2Y + (у +3)? = 16 


Wir the length of the base side of a regular quadrilateral pyramid is doubled 
ə then its volume -= 


(a) will doubled. (b) will be three times. 


(c) will be four times. (d) will not change. 


53 Final examinations 


س 

EI) In the opposite figure : N 
ABCDEF is a regular hexagon ; then the resultant dh 6p 
of these forces should be in direction -== F ( Ne 
(a) AD (b) DA a / 
() AC (û) ВА i 


Ma regular quadrilateral pyramid › the side length of its base = 40 cm. » and its lateral 
height is 25 cm. » find : 
( 1 ) Height of the pyramid. ( 2 ) The lateral surface area. 
( 3 ) The total surface area. (4) Its volume. 


ШҥРү=5Ї1-3] , FEj;--7142j › БВу=21+]›йшепК= 
N 
j 


(971-2] (b) 141 - 4j ()-14144] © (д0 


GD The ball of a pendulum of weight 600 gm.wt. is displaced unitl the string makes an angle of 
р 
measure 30° with the vertical under the action of a force perpendicular to the string. Then the 
magnitude of the force = ............... dynes. 


(a) 30045 (b) 1200 (c) 300 (d) 30042 


[EJ Two forces F » F act at a particle and the magnitude of their resultant is F » then the 
measure of the included angle of the two forces = -eee 
(a) 60° (b) 45° (c) 120° (d) 135° 


[Û A circular sector made of paper its radius length is 36 cm. and its central angle is 210° , 
folded to a right circular cone » find its height. 


ET) In the opposite figure : у 
If the equation of the straight line l 
N 
is X + У = 1 5 then the equation N 
8*6 м Vs Straight line ¢ 
of the circle is o- x Mie X 
^ \ / S 
(a)(X- 2) +(y-2)? 24 X سل‎ < 
(6) x- 2? + (y - 2 = 16 y 


(с) (X20 + (у + 2 24 
(4) (Х + 2 + (у +202 = 16 


| 24 


== — Final Models | 


E The ratio between volume of a regular triangular pyramid and volume of greatest cone 
can put it inside the pyramid equals ~-=- 


EE a 3 45 373 
(a) T m pra (c) Ub (d) 4—- 


O m the opposite figure : 
If vertical component of the force (P 
of a person uses a spanner is 60 newton 


» then the horizontal component of F 


equals «e newton. 
(a) 30 (b) 45 
(c) 60 (d) 75 


[20 The magnitude of two forces 4 » 6 N. and the magnitude of the resultant is 10 N. » then 
the measure of the angle between the two forces equals ............... 


(а) 0° (b) 90° (с) 180° (d) 45° 


EX] The lateral area of a right сопе» its base radius length is г » and its drawer { equals ssrin 


(а) 2xrl (D 2anrl (Әлгі (ETT 
B In the opposite figure : @ @ 
Particle A is kept in equilibrium under action A^. 
120 T 120 
of the three forces» as shown in the figure; 
where F is in equilibrium with two forces each of 
magnitude 8 N. and it makes with each an angle of (p 
measure 120?» then F = «+--+. N. 
(а) zero (8 (с) 16 (d) 8 sin 120° 
EE) The centre of the circle : Х?+у?-6Х+8 у =0 is the point === 


(а) (3,-4) (b) (4 »-3) (c) C3 54) (9 C4 3) 


[24] Which of the following statements is not true ? 
(а) Any two points in the space have only one plane passing through them. 
(b) Any three non-collinear points in the space determine a plane. 
(c) The vertices of a triangle determine a plane. 


(d) Every two intersecting straight lines are contained in one plane. 


4: фура e Y СА) АШ الرباضيات‎ да о ука] 25 | 


Final examinations 


Мосо (3 Mey 


Answer the following questions : 


EEE | 
S 
ВИ | 


ЕЙ Two forces of magnitudes 5 +3 newton and the measure of the angle enclosed between 


them is 60° » then the magnitude of their resultant IR equals эз 
(а) 2 (07 (c) 8 (d)5 


E The height of a right circular cone is 12 cm. and the length of its drawer is 15 cm. 


> then its volume = cm? 


(а) 324 T (b) 715 7 (c) 32 t (d) 180 JF 


(©) The minimum value of resultant of two forces of magnitudes 5 » 9 newton and meeting at 


а point equals - newton, 

(a) zero (b) 9 (c) 4 (d) 5 
a The least number of planes can determine a solid 18 planes. 

(а) three. (b) four. (c) two. (d) five. 


Gia weight of magnitude 200 gm.wt. is suspended by two strings of lengths 60 cm. and 
80 cm. » from two points on one horizontal line where the distance between them is 100 cm. 


Find the magnitude of tension in each string. 


Î The volume of a regular quadrilateral pyramid if the side length of its 
base = 18 cm. and the lateral height is 15 cm. is equal (O ee cm. 


(a) 1156 (b) 1254 (c) 1308 (d) 1296 


ЕВ In the opposite figure : 
А vertical force of magnitude 75 newton is resolved 


into two components » one of them is horizontal (F,) 


and the other F, » then Fy = +--+ newton. | 
(а) 75 (5 7545. | 
(c) 180 (a) 15043 
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[8 | Two forces of magnitudes 6 » 12 newton act at a particle » enclosed between them an 
angle of measure 120? ; then the measure of the angle between the resultant and the first 


forces = з 
(a) 120° (b) 60° (c) 90° (d) 30° 
E] In the opposite figure : M 

The plane ABD f the plane MCD = 

(a) AM (b CD 

© {р} @ MC 

D. A 
C 


O The forces 8 5 443 , 6¥ 3 and 14 newton act at a point » the measure of the angle 
between the first force and the second force is 30° » between the second and the third 
is 120° and between the third and the fourth is 90? taken in the same cyclic order. 
Find the magnitude and direction of the resultant of these forces. 


[11] If the geometric centre of a regular hexagon is the origin and its area = 343 cm? 
> then the equation of its circumcircle is < 


(a) Х2+у2=2 (b) X? +у2=4 
(с) х2+у2=6 (d) Х2+у2=8 
[12| In the opposite figure : M 
A right circular cone in which m (Z AMB) = 30° A 
»the radius length of the base = 5 cm. 
» then its total area = v em? 
(a) 507 (b) 75 lu 
(c) 100 7t (d) 125 7t 


[13 | Two forces of magnitudes 6 › 2.5 newton » the magnitude of their resultant = 6.5 newton 
s then the included angle between the two forces is ==- 


(a) acute, (b) obtuse. (c) right. (d) straight. 


ША body of weight 100 newton is placed on a smooth plane inclines to the horizontal 
by an angle 30° » the body kept in equilibrium by a horizontal force. Е N. 


and the reaction of the plane on the body. is R N. then F + R = с- N. 
(a) 1003 ®) 1013 (c) 20043 (д) 2013 
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[15 | In a trianglular pyramid of regular faces » if the sum of lengths of its edges = 36 cm. 
» then the height of the pyramid = сш, 


(а) {6 w 246 (с) 6 (d)4 


O Prove that the two circles : 
х?+у?-2Х+6у+1=0 , 4Х2+4у2-8 Х+24у+15=0 


are concentric circles » and find length of radius of each of them. 


Ш In the opposite figure : 
The resultant of the forces 1042 > 1042 
„ 20 newton acts in direction +--+ 
(a) the eastern north. (b) the north. 
(c) the western north. (d) the western south 


West 


South 


[18 | If the volume of hemisphere of radius length “т” equals the volume of a cone the length of 
radius of its base = r and its height = h » then 


@h=2r (b)h=2r (Qhz2r? (d)he4r 
Г) In the opposite figure : 10 бом 
The condition of equilibrium of the given N Pi 
forces is e 43 
Oe 
(a) F = 10 newton. (b) F= 1042 newton, 
(0) F=5 42 newton. (d) the system will not be equilibrium. 
F 
HÛ The circumference of the circle whose equation : X + y? = 8 is 
(a) 8% (b) 6л (242m (4 2m 
El Two planes coincide if they have in common 
(а) one point (b) two points 
(c) three collinear points (d) three non-collinear points 


[22] Force of magnitude 412 N. acts in east direction. It is resolved into two perpendicular 
directions» then its component in the direction of north of the east 
equals . N. 


(a) zero (by 492 (c)4 (d) 6 
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|23] Which of the following nets cannot form а pyramid ? | 


(a) (b) ©) (d) 


[24| If a body is kept in equilibrium under action of two forces F, E Е, then 


(a) F, =F, (b) F, =F, 
(c) F, * Е, + 0 (d) F, E E, are not on the same straight line. 


| Model | 4 Merl 


Answer the following questions : 


ED In the opposite figure : 
The force of magnitude 12 newton 
is resolved into two components F, › F, make angles 


of measures 30° » 90° » then E; = eree newton. 
(a) 10 (5) 1043 
(с) 643 CESE 


E The height of a regular quadrilateral pyramid is 9 cm. and its volume = 300 cm? » then the 


side length of its base equals -=== cm. 
(а)5 (b) 10 (с)15 (d)20 


ae Two perpendicular forces of magnitudes 12 newton »5 newton » act at a point » then the 


magnitude of their resultant -7 newton. 


(a) 5 (b) 12 (e) 13 (d) 17 


[1 ABCD is a rectangle which AB = 6 cm. » BC = 8 ст. »a point E Є АР where AE = 6 cm. 
» the forces of magnitudes F » 5 » K » 6410 newton act along CB. CA, CD and EC 
respectively. If the system of forces are in equilibrium » then find value of each of F and К 


[28] 
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E All of the following cases form a plane except <... 
(a) a straight line and a point do not belong to it. 
(b) two different parallel straight lines. 
(c) two intersected straight lines. 
(d) two skew straight lines. 


С ABC is right-angle triangle at B where AB 23cm. » BC =4 cm. »then the volume of 
the solid which generated by rotation of the triangle complete turn about BC 


(a) 167 (b) 18 7 (c) 15 3t (d) 12% 


right circle cone » its base on the coordinate plane with equation X? + y ? = 36 if the 
ЕЙ A right circl its b. the coordinate plane with equation X? + y? = 36 if th 
height of the cone = 8 length unit » find : 


(1) Volume of the cone. (2 ) Total surface area. 


х 
£3 The equation (X y 8){ y |=0 
-2 
represents а circle its diameter length = length unit 
(22 (b) 4 (06 (9) 8 


O] Two forces of magnitudes 4 › F newton act at a particle the measure of included angle is 
120° , if line of action of the resultant is perpendicular to the first force » then magnitude 
of the resultant = - newton. 


(a) 42 ways 4 @ays 


Ma body of weight (W) newton is suspended by two light strings inclined to the vertical 
by angles Ө° and 30° the body becomes in equilibrium when the tension of the first string 
equal 12 newton. and the other is 1243 newton » then the weight of the body 
W= N. 

(а) 60 (b) 25 (c) 36 (924 


Шҥ F, , Е, are two forces » then the г measure oft the angle enclosed between F, and the 
resultant of the two forces E 1+ Е), (| -F equals 


(a) zero. (b) tan! ( ЕГ) 


(с) tan! (F2) (d) tan“! (т - 
1 
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[12 | In the opposite figure : 
The volume of the regular quadrilateral 
pyramid in which the side length of its base = 18 cm. 4 


S 
and the lateral height = 15 cm. is cma ^ 


(а) 1296 (b) 1620 18em. 
(c) 540 (d) 1944 


(EJ Find the equation of the circle which passes through the two points (1 »3) » (2 »— 4) and 
its centre lies on X-axis. 


O In the opposite figure : 
The plane AA B fM the plane ACC = ıı... 


WAA () BB 
@cé ( XC 
E In the opposite figure : 


If OB = 5 length unit » 

then the equation of the circle M is ===- 
(a) (X - 2)? + (y - 5)? 225 

(D 00-202 «(y-3?-4 

(c) (Х- 5 + (y – 2) 225 

(4) (0-52 «(y -2? = 4 


O In the opposite figure : 
If the body is in equilibrium under acting 


of the shown forces » then m (2 0) = ~ 
(a) 30* (b) 60° 
(c) 45? (d) 15° 


w) 


E The radius length of the base of a right circular сопе = 5 cm. and its total surface 


area = 90 7t cm? ; then its volume = ++ cm? 


(а) 105 7t (b) 95 Tt (c) 100 7t (d) 120 t 
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FT) In the opposite figure : 
The resultant of the system 
of forces “R” = newton. 
(а)20 (51042 
(c)10 (d) zero. 


[19| The equation ; 


y 
| = 36 represents the equation of a circle with radius 
х 


length equals length unit. 
(93 (56 (99 (d)18 


[20| Three equal forces, intersecting at one point» are in equilibrium » then the measure of the 


angle between any two forces = --.-----..- 


(a) 60° (b) 90° (c) 120° (d) 150° 


Я The ratio between the edge length of a uniform triangular pyramid : its height = 
OPE E 03:2 
(046:2 3:3 


EE) Two forces of magnitude 8 » F newton › the measure of the angle between them € ]0 » v[ 


If their resultant bisects the angle between them » then F = ........ newton. 
(242 (4 (08 (d) 16 
ть opposite figure represnts а body 
NS 


remains in equilibrium under action в YO 
x 


of three forces F, » F; »F, N. А 

and the sides of the right angled triangle "Г & 
are parallel to the lines of action of these forces 

and in one cyclic order then БАН Н By = ы 
@)3:4:5 (3:5:4 (04:5:3 (9)4:3:5 
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E In the opposite figure : c 
AB is a uniform гой, its weight W, 


its end A is connected to a hinge fixed at a vertical wall, 


BCisa light string » its end B fixed to the rod 


and the other end C fixed at the vertical wall above A » ^ ® 
then the reaction of the hinge ............... 

(2) is in АВ direction. (b) is perpendicular to BC 

(c) is perpendicular to the wall. (d) bisects BC 


мос 5 ee 


Answer the following questíons : 


ЕВ The two straight lines are skew if they аге oer 
(a) not parallel. (b) not intersecting. 


(c) not coincident. (d) not contained in the same plane. 


(3 The lateral surface area of a right circular cone » radius length of its base = 6 cm. and its 


2 


height = 8 cm. equals ·-- cm“ 


(a) 60 3t (b) 28 X (c) юл (9 48 


E Two forces of magnitudes 5 F » 2 F and their resultant is 7 Е newton » then the measure of 


the angle between them = vee 


(a) 180° (b) 60° (c) 20° (d) zero. 


Or F be equilibrium with two perpendicular forces of magnitudes 8 newton 


» 15 newton » then F = е: newton. 


(97 (b) 17 (с) 23 «742 


E the three coplanar forces Fj = 5 13] > Е =а1+6] , F=- 14î+b j act 
at a point and their resultant К = (1032 , i x) sthena+b= 
(а)-1 (b 1 (c) zero. (d)14 


сө: фуу لغات ( امتحانات)/ ۲ ث زت‎ Lob JE tides wall [33] 
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©) The total surface area of a right circular cone is 96 Jt cm? » the length of its drawer is 


10 cm. Find the radius length of its base and its volume. 


EB A homogeneous smooth sphere its radius length is 10 cm. » its weight = 30 gm.wt. 
is in equilibrium by a string of length 10 cm. attached to a point of its surface and the 
other end of the string is fixed at the point in vertical smooth wall » find the tension of 


the string and the reaction of the wall on the sphere. 


E The total surface area of a triangular regular faces pyramid which its edge 


length = lcm. is equal to ............... cm? 


wË ope (o we (3342€ 


п The area of any of the lateral faces of a regular quadrilateral pyramid equals to the area of 
3 


its base » if side length of its basc = 6 cm. » then its volume = тт em 


(а) 36 w) 693 (с) 36415 (4) 216415 


[Î ABCD is a square of side length = 10 cm. +E is the midpoint of AB » forces of magnitudes 
25 TÍs , 412 and 4 newton in directions CB » CE , CA and CD respectively » find 
magnitude and direction of resultant of this forces. 


Ш Two forces of magnitude Е » r43 newton » meeting at a point and magnitude of their 
resultant = R, when the measure of included angle = 90° and the resultant became R, 


when the measure of the included angle = 150? » then o+ 


(a) Rj =, (b) R, =2R, @R=2R, WR =FR, 
ть general form of the circle which its diameter AB where A (253) » B(-4,9) 
2. vd = 2 2 
(a) X°+y*-4X-6y+18=0 (b) (X + 4* + (y-9 272 
(с) X ey? -2X € 12y 419-0 (d) X +у2+2Х-12у+19=0 


[13] The maximum value of the resultant is 25 newton and minimum value of their resultant is 


13 newton of two forces » then their magnitudes are ............... 


(a) 25 13 (b) 19 56 (c) 13,12 (d) 7 ,20 
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@ In the opposite figure : M 
The ratio between the lateral surface area 
of the cone MAB to the lateral surface area 
of the cone МАВ equals езен 
(a) 1:2 (b) 1:4 В à 
(c) 1:6 (d) 1:8 


E In the opposite figure : 
M , № are two circles touching externally their 
equations are (X — 2)? + (y - 2)? = 4 and 
(X - a + (y - b 264 s then a + b = 
(а) 8 (b) 10 
(с) 18 (d) 28 


DO In the opposite figure : 


Net of a solid 

s its volume = == ст? 

(а) 25 Л (b) 507 
(с) 757 (d) 100 7t 


[17] А force of magnitude 40 newton acts vertically upwords was resolved into two 
components one of them is horizontal and its magnitude 20 newton » then the magnitude 
of the other = тсе newton. 


(a) 20 (5) 2042 (c) 10 (а) 2045 


OD In the opposite figure : 
A weight of magnitude (W) newton is suspended in one end of a string 
and the other end of the string fixed in a point on a vertical wall 


»the weight is pulled by a horizontal force of magnitude F newton 


till the string makes an angle @ with vertical. W) 
Which of the following statements is not correct in equilibrium state ? | 


(a) F2 W tan (bt) W+F+T=0 
(©) T= F + W2 (d) T=F+W 


Final examinations 


10А force F is resolved.into two components F, D Е, to make with Емо angles of 


measures Ө, and Ө, from its both sides respectively » then magnitude of Е - 


F sin Ө, F sin Ө, F sin 8, F sin (Ө, + 8,) 


€) сїт (O, + Ө,) Өе oj Osmo +o sin Ө, 


HÎ Three coplanar forces intersecting at one point and in equilibrium. If 3 and 7 N. are two 


forces of them, then the magnitude of the third force could be equals -+++ N 


(а) 11 ()2 (с) 5 (93 


E] If a plane intersects a regular quadrilateral pyramid: parallel to its Баве» then the cross 


section shape is 

(а) a triangle. (b) a square. (c) a rectangle. (d) a circle. 
FF] The point on the circle X? + (y - 3)? = 16 is 

(а) (0 53) (b (3 »- 2) (c) (2,0) (d) @ 53) 


FE) If the resultant of the forces shown 


in the figure acts along the y-axis 


s then : F = е N. 

(a)2 (b) 6 

(c)8 (d) 14 
©) In the opposite figure : 


AB is a rod fixed to a hinge at A to a vertical wall. 
It's kept horizontally by a string fixed to point B and 
the other end of the string is fixed to point C 


on the wall above А. 
Which of the following is the triangle of force ? 
(3) ADBE (b) A DEA (c) A ADE (d) AACD 
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Answer the following questions : 


GD The lateral surface area of right cone » which the radius length of its base is r » and length 
of its drawer Ё equals еее 


(2л: (2x br? (ліг (mtr? 


E which two forces from the following pairs » could not have resultant with 
magnitude = 4 newton ? 


(a) 2 newton » 4 newton (b) 3 newton › 3 newton 


(c) 2 newton » 6 newton (d) 3 newton » 8 newton 


(EJ The point which lies on the circle (X - 2)? + y! = 13 ів 
(а) (2,3) (b) G »-2) (c) 2 ,5) (d) (4 »3) 


п Number of planes which carry faces of pentagon pyramid is с 
(а) 5 (b) 6 (c) 10 (d) infinite. 


On the opposite figure : 
AB is a uniform rod with length 20 cm. and its weight = 30 newton 
attached by a smooth hinge fixed on a vertical wall in the end A and at 
the end B suspended by a light string with length 2042 cm. its other end 
fixed at point C on the wall above point A » if the rod is in equilibrium in 
the horizontal position » then the reaction of the hinge =+- 


A 20cm. B 


(а) act in direction AB 
(b) its line of action distant 10 cm. from the wall. 
(c) bisects BC 


(d) is of magnitude = 15 newton. 


Ga body of weight 340 gm.wt. is suspended by two strings with lengths 16 cm. » 30 cm. from 
two points on same horizontal line » the distance between them 34 cm. » then the magnitude 
of the tension of each of the two strings respectively = N. 


(a) 1004/3 + 6093 (b) 15042 > 8042 (с) 300 » 160 (d) 300 5 100 


[87 | 
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L7 | The general form of the equation of circle its centre is (5 »— 4) and touches X-axis 


(а) Х2+у2-10 Х+8у+ 25 =0 (be) х2 +у2-5 Х+4у 20 
(Q(X y?-10 Х+8у= 25 (а) x2 «y? 10X- 8y +25 =0 


ЕЙ A uniform rod of length 100 cm. » and its weight 150 gm.wt. is suspended from its ends 
by two strings »the other end of each string fixed on the same point » if the lengths of the 


two strings are 80 cm. » 60 cm. » then find the magnitude of the tension of each of them. 


oOo If R is the resultant of F, »F, » R LF, and R= ip s then the measure of the angle 
Шш 1 2 ^2 
between the two forces F} » F, is => 


(a) 40° (b) 120° (c) 135° (d) 150° 


ЮА regular quadrilateral pyramid » the side length of its base 18 cm. If its volume is 
1296 cm? » then find the lateral height and lateral surface area. 


E Three coplanar forces of magnitudes 60 »F and К newton meeting at a point and in 
equilibrium. If the angle between the 13 and the 2" forces measures 120° and between 
the 2% and the 3" measures 90° » then the value of K = newton. 


(а) 3043 (b) 3042 (©) 30 (a) 60 


[12 | A right cone of volume 27 Jt cm? » circumference of its base 6 JT cm. 
> then its height. = === cm. 
(927 (93 DELE! @9 


(©) The ratio between the lateral surface area of the triangular pyramid of regular faces to its 


total surface area = 


(a)1:3 (1:4 (с)3:4 (1:2 


EABCDEO is regular hexagon the forces of magnitudes 2 » 43 2443 54 kg.wt. 
act at point À in directions AB ; AC ; AE; AO respectively 
+ then the resultant of this forces acts in direction of .............-. 


(aJ AC (b) AE (c) AD (QAO 
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a The length of the tangent segment which drawn from the point (0 »2 r) 
to the circle X^ + y* = 1? is length unit. 


(r (2r (ot 3r (d) E r 


Авс is an isosceles triangle where AB = AC = 10 cm. » BC = 12 cm. 
э rotates a complete revolution about BC 
» calculate the volume of the solid which generated by rotation. 


E ABCD ABCD is a cube of edge length = 20 cm. a right circular cone is put inside the 
cube such that the vertex of the cone is the centre of cube base ABCD › and base of the 
cone touches the sides of the base ABCD ; then the ratio between volume of each the 
cone and cube is 


ož Ыт ©F P 

O In the opposite figure : 1 
The force F is the resultant of the two forces F, , Е, »then Bn 
(а) sin 30° + sin 45° (p М" 5 tsin 30° 
Dem 


т) Two forces meeting at a point of magnitudes F| » F, where 0 =F, <13 8< F, < 17 the 
measure of the included angle is 180° and magnitude of their resultant R » then -+ 


(а)33<К<4 (DOsRx4 (QOzRszIT7 (d5zRsx17 


[20] The opposite figure represents three forces F, , F, and Е; 


of magnitudes 4 › 3 and 2 newton respectively s 


if sin Ө = i »then magnitude of their resultant ® ecce Newton 
equals сес: newton. 
(a)1 (b) 2 (93 95 (5) 


[21| The vertical straight lines іп the space are ............... 
(а) parallel. (b) skew. (c) lie in one plane. (d) intersecting. 


Вг F is in equilibrium with two perpendicular forces of magnitude 8 N. + 15 N. 


(a)7 (b) 17 (с) 23 (742 
| 39) 
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E] Which of the following can be unfolded to form the opposite net ? 
(2) quadrilateral pyramid. / \ 
(b) regular quadrilateral pyramid. 


(c) regular triangular pyramid. 


(d) otherwise. 


EL The magnitude of two forces 3 and 5 №. and thier resultant is 2 N. »then the measure of the 


angle between the resultant and the second force = -++--++ 
(a) 180° (b) 90° (c) 0° (d) 30° 


> 
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Answer the following questlons : 


ЕЙ If the resultant of two forces acting at a point reaches the maximum value › then the 


measure of the angle between their line of actions equals 
(2) 180* (b) 120° (c) 0° (d) 60° 


[2 JN regular quadrilateral pyramid ; the side length of its base 10 cm. » and its lateral height 


2 


13 cm. » then its lateral area = ст 


(а) 260 (b) 360 (c) 130 (d) 520 


(ED The centre of the circle X? + y?— 6 X + 8 y = 0 is the point 
(a) (8 »—4) (b) (4 »-3) (c) 354) (d 4 53) 


a If the forces ЕЛ , F, E E are three forces measured by newton are in equilibrium and 


meeting at a point and Е; 2 1-3 j , F =3 1+5 j sthen F, = se newton. 


(05142] (b)-5 1-25 (y [29 (434 


Gia body of weight W newton is placed on smooth inclined plane » where the angle of the 
inclination of the plane with the horizontal is 30° ; the body kept in equilibrium by a 
force of magnitude 36 newton and acts in the direction of the line of greatest slope 
upward » then the magnitude of the weight =. N. 


(a) 3643 (b) 3642 (972 (a 7243 
(40 | 
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CI The general form of the equation of the circle which its centre is (— 2 » 5) and passes 
through (3 »2) fig ie 


(X2 +у2--4Х+10у-5=0 (X2 +у2+4Х-10у-5=0 
(xe yl 2x-5y-570 (X? «y? +4 X- 10y -2570 


r the straight line L // the plane X »A ЄХ » then LA X= 
(O WL (Al (dX 


The lateral surface area of a regular quadrilateral pyramid 240 cm? » and its slant height is 
12 cm. » find: 


( 1)Height of the pyramid. ( 2) Volume of the pyramid. 

є: we folded the opposite net to become a cone a 20cm. — 
^ then the radius length of its base = ^7" 
(2)10 cm. (b)8 em. C 


(c)5 ст. (d)2.5 cm. 


a metal sphere of weight 400 kg.wt. acts in its centre » placed between two smooth planes 


sone of them is vertical and the other inclined 60° with vert ical » then find the reaction of 


each plane 

KI The volume of right cone » where Фе length of its drawer 15 cm. and the total surface 
area = 216 JU cm? equals 7 cm? 
(а)205 Л (b)320 Jt (c)380 Л (d)324 Ж 


[12 14 R is the resultant of the two forces F, » Ё, where F > F, » then which of the following 
conditions is enough to make RLF? 


@R =F) +F} (oR? = Е - FF OF, LF, (d)all of previous. 


(scp is a square of side length 12 cm. Н C BC where BH = 5 cm. forces of magnitudes 
2513; 412 +9 gm.wt. act in directions of AB » AH » CA and AD respectively. 
Find the resultant of these forces 


mr x2 +y? +2 (cos 9) Х- 2 (sin Ө) y — 8 = 0 represents the equation of a circle 
sthenr= length unit. 


(ay[2 242 (03 (8 
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[15] Four coplanar forces of magnitudes Е, 642 ,64/2 , gm.wt. acting at a point in 
1 2 p 
direction of east » the eastern north » western north and south respectively. If the resultant 
of this forces equal 7 gm.wt, and acts in direction of east » then C Е) = 


(а) (7,0) (b) (7,12) (с) (7:1212) @ (6 2›6{2) 


Î When we fold the opposite net 
s then the total surface area 


of the produced solid is .. .. cm? y / X 
(а) 10845. (b) 32445 CÁM LN 
(c) 758 (d) 432493 


& ABCDE is a regular entagon » a force of magnitude 20 newton acts along AC , then was 
p prce gi 
resolved in two directions AB and AE ; then the magnitude of the component 


in direction АВ equals - newton. 
(a) 10 (b) 20 (с) 2043 (d) 124 
[18 | The radius length of the base of а right circular cone is 15 cm. » and its height = 20 cm. 
» then its lateral area = ............... cm? 
(a) 600 7 (b) 375 zt (c) 1875 7; (d) 5625 3X 


@ ir the force of magnitude F is in equilibrium with the two forces 5,3 N. and their 
д q 
included angle is 60° , then F = N. 
(a) f19 (b) 434 (07 (d) 15 


E m the opposite figure : E; 
The force F is the resultant of the two forces F , E 


Е +E / 

s then L2. / AF 
ТЕЕ Ма 
(а) sin 30° + sin 45° (b) SIE 75° + sin 30 A 
sin 75° ! 
(с) Sin 45° + sin 30° (d) sin 75* + Sin 75° 
sin 75° sin 30° віп 45° 
[21] The centre of the circle 2 x? + 2 y! 6 X + 8 y =0 is the point 

(a) (3 5-4) (b) (-4 53) ©) (3 »~2) (d) C3 5-4) 
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[22| Two perpendicular forces of magnitude 6 › 8 N. » then the sine of angle between the 
resultant and first force = ~ 


o$ w4‏ 4 چ 


[23] The least number of planes could form a solid is «ss 
(а)1 (52 (c)3 (d)4 


EDF 221-2] Fj 2 41-8 and their resultant R -2a1 3b] sthen a + bnc 
(а) з (31 (064 (9 12 


EEE || 
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Answer the following questions : 
ЕВ Two forces of magnitudes 8 , Е gm.wt. and the measure of the included 


angle Є10 » 21 » the line of action of their resultant bisects the included angle 


(a) 242 (4 ^; (с) 8 (d) 16 


E The volume of the regular quadrilateral pyramid » where the perimeter of its 


base = 36 cm. and its height 10 ст. is «+++ cm? 


(а) 810 (b) 180 (c) 360 (d) 270 


EJ The circumference of the circle which its equation is X 2+ у ЕИ 
(a) 877 (b) 647 (о 227 ()4Y2x 


п If three forces meeting at а point and acting up on a particle are in equilibrium 
s then the magnitude of each force is proportional to the з of the included angle 


between the two other forces. 


(а) cosine (b) sine (c) tangent (d) cotangent 


Е Two forces are equal in magnitude and each of them equal P newton if the magnitude of 


the resultant is Е newton » then the measure of the included angle = «+--+ 
(a) 0° (b) 30° (c) 60° (d) 120° 
zE 


Final examinations 


E The volume of regular hexagon pyramid is 8] 3 cm? and its height is 4 cm. » find the 
gi 
perimeter of its base. 


ED Force of magnitude 1042 gm.wt. acts in direction the eastern south » it was resolved 
into two perpendicular components » then the component in the south 
direction = +--+. gm.wt. 


(a) 1043 (b) 1042 (с) 10 (d) 5 


©) The general form of the equation of the circle where its centre is (2 » — 1) and radius 
length is 3 cm. is +--+ 
i) XP ey! Axe 2y-4-0 O) х2 ey! -2x4y-4-0 
(с) X? +y? eAX-2y-420 (4) X? +y?-4X+2y-16=0 


Gia body of weight 24 newton is suspended at one end of a string of length 130 cm. 
» the other end is fixed at a point of a vertical wall. A horizontal force acts on the body to 
become in equilibrium. » then the magnitude of horizontal force = 
the body is at a distance = 50 cm. from the wall. 


(a) 26 {b) 22 (c) 13 (d) 10 


- newton when 


ЕШ In the opposite figure : 


The central angle of the sector рн 


which if it is folded becomes — 
this cone is -ee 


(3) acute. (b) obtuse (c) straight. (d) reflex 


ET) The forces of magnitudes F + 80 5K »50 , 8043 newton act at a point in the directions of 
east » 30° east of north » north » west and south respectively. 
Find the values of F and K if the resultant is 40 newton in magnitude in the direction of 
60° north of east. 


[12 ] Number of the planes which passes through two given points is 


(а) zero (b) 1 (c) 2 (i) infinite. 


Ha right circular cone ; length of its drawer 17 cm. + and its height 15 cm. » then the radius 
length of its base = em. 


(a) 8 (b) 13 (c) 7 (d) 12 
44 
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E In the opposite figure : 
Circle M touches X-axis at A › OB = 2 length units 
; BC = 6 length units » then equation of the circle M is 
(a) (X + 4) + (у +5)? = 16 
(b) (X-4Y + (y - 5)? = 25 
(с) (x- 4)? (y - 5 = 16 
(d) (X + 4 + (y + 5 = 25 


[15] А body of weight 6 kg.wt. is placed on a smooth plane inclines to the horizontal by an angle 
of measure 30? and kept in equilibrium by a horizontal force. » then the magnitude of the 
reaction of the plane on the body = === kg.wt. 


(a) 243 (5 443 © 1243 (5 843 


{D Find K which makes the two circle Сү: (X + 2) + (у + 11 =K 
XC: (X- з)? +(у- 1» = 16 аге touching each other. 


(17) Tf the resultant of two perpendicular forces » inclined to the greatest one by angle of 
measure Ө » then which of the following values is suitable value of 0 ? 


(а) 90° (b) 70° (с) 45° (9) 10° 


O m the opposite figure : s " 
ABCDEF is a regular hexagon » forces of magnitudes 
15 ‚5{3›5 3 and 15 act along AB „СА , EA and AF 


F с 
»then the magnitude of the resultant R = «+--+ newton. 
(a) 5 (b) 10 p 
A (3 B 


(c) 25 (d) zero. 


O ABCDEF is a regular hexagon. A force of magnitude 20 newton acts in direction of АР, 
then the components of the force in direction of AC » AF respectively are <... 


(a) 1043 » 10 (b) 543 510 (о) 10,1073  (® 2013 ,20 
@ The opposite net describes a solid its volume = 96 Л cm? A 
s then its total area = e cm? ГА Y. 
(а) 167 (b) 32 70 g N 
/ 
(c) 487 (d) 96x Logos 
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[21] Which of the following statements is true ? 
(а) The lateral faces of the right pyramid are congruent. 
(b) The regular pyramid is a right pyramid. 
(c) The heights of the lateral faces of the right pyramid are equal. 


(d) The least number of planes that can determine a solid = 3 planes. 


EF) In the opposite figure : 
A lamp of weight 280 gm.wt. is attached to the end-of a string. 
Tt is in equilibrium under the effect of a force perpendicular to 


the string when it is inclincd to thc vertical by an angle of 


measure 60° » then E = 


i 
(а) 2 (b) 2 


[2 «43 


{з 
EE) The resultant of two forces Е » 2 Fis perpendicular to one of them » then R = 


(sr зе (c)3F (ФР 


E) The opposite figure represents a regular quadrilateral pyramid 


of height = -+ cm. 
(a) 742 (0) 247 
(o) 442 245 


ERE 
| Model 9 2-6 


Answer the following questions : 


ED Two perpendicular forces of magnitudes 2 F — 5 ; F + 2 newton act at a particle » the 
magnitude of their resultant is a 5 newton » then F = «e newton 


(а) 2 (53 (o4 (d) 5 
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(£3 Which solid » its net is the opposite figure ? 
{a) Quadrilateral pyramid. 
(b) Regular quadrilateral pyramid. 
(c) Triangular pyramid with regular faces. 
(d) Otherwise. 


E volume of right circular cone is 100 cm? » then its volume when its height is doubled 


becomes 00m cm? 


(2) 100 (b) 200 (c) 400 (d) 800 


ЕЗ A body of weight 18 kg.wt. is placed on a smooth plane inclines to the horizontal at angle 
of measure 30? » the body kept in equilibrium by a force F inclines to line of greatest 
slope upward by an angle of measure 30° 5 then the magnitude of this 


force = n © Кем. 


(a) 12 (9 CHE OGE 


ae Force of magnitude 412 acts in east direction it was resolved into two perpendicular 
component » then the magintude of the component in direction of eastern north 


equals «7 newton. 
(4 ®4{2 @ 812 
GBA regular quadrilateral pyramid. The perimeter of its base — 40 cm. and its height 12 cm. 
»then its lateral surface area = 7n em? 
(a) 200 (b) 240 (c) 260 (d) 320 


EB The equation of the circle which the straight line : X+ y 22 touches it » and its centre 
is B95) is cm 
(2 (K-32 «(y - 55 2342 (у +P y +5218 
(o X-3P + - 5^ 212 (a) c- 33 (y - SP = 18 


ЄЗ A weight of 16 newto is suspended at the end of a light string and the other end is fixed 
at a point of a vertical wall. A force of magnitude F newton acts on the weight in 
a perpendicular direction of the string till it becomes in equilibrium when the string is 


inclined to the wall with an angle of measure 30° 
» then the magnitude of the tension in the string. = 7 ... newton. 


(8 о) 812 CHE (d)12 
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Ba uniform rod AB of length 6 metres and weight 8 kg.wt. is attached to a hinge fixed in 
a vertical wall at its end A The rod is kept horizontally by attaching it at a point C on the 
rod (where AC = 4 metres) by a string which its other end is fixed at the point D on the 
wall above A exactly and at a distance 4 metres from it. Calculate the magnitude of the 
tension in the string and the reaction of the hinge. 


ть equation of the circle which touch the X-axis at the point (- 2 s0) and interscpt from 
the positive part of y-axis a chord of length 413 length unit is 


(a) (X-- 2) = 48 (b)(X + 2) + (y - 4 = 48 
(e) (X - 2? + (y + 4 = 24 (d)(X- 2) + (y - 4 = 16 


Што forces are equal in magnitude and the magnitude of their resultant is 24 newton and 
the measure of the angle between the resultant and one of the two forces is 30° 


» then the magnitude of each of the two forces = .... newton. 
(98 © 813 (82 (912 


Ba circular sector › the radius length of its circle is 18 cm. and the measure of its central 
angle = 60° , it is folded and their radii are connected to form greatest lateral area of 
a right circular cone. Find the volume of this cone. 


ть ratio between length of the edge of triangular Pyramid of regular faces to its 
height = .. 


сар s 3:2 (6:2 «ws: 


@ Three forces of magnitudes 10 , 20 , 30 newton act at a particle s the first in direction of 
east and the second in direction of 30° west of north and third in direction of 
60° south of west, Find the Magnitude and direction of the resultant of these forces, 


9 Right circular сопе , area of its base = 25 Jt em? , length of its drawer = 13 cm. » then its 


lateral area = ' сш? 


(a) 50 t (b)65 л (c)90 t (4100л 


(a) 60° (b)90* (c) 120° (d)135* 


[48 ] 
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@ The point which lies on the circle : (X — 202 + у? = 13 is ees 


(a) 2 »3) (b) (3 »-2) (с) 2 ›5) (d) 4 93) 
[18| Five forces equal in magnitude each equals 10 newton É % 
act on one of vertices of a regular hexagon in direction 
of the other vertices as shown in the opposite figure 
» then the resultant of this forces is v-e newton. h б 
(s) 50 (20 d LA 
(c) 3043 @ (20 +1043) A ® 
O In the opposite figure : 
A circle is divided into two circular sectors 
such that they form two right cone nets Ф 
ТЕТЕ the lateral area of the smallest cone — — e» 
the lateral area of the greatest cone 
a4 w4 (d o4 


[20] Two forces of magnitudes 4 and 6 newton. The measure of the angle between them is 90° 
s then the tangent of the angle between the resultant and the first force equal + 


6 
w4 oF (c) 2413 m 
3 2 2 
[21] Two forces equal in magnitude» the measure of the angle between them is 90° and the 
magnitude of their resultant is 8 №. » then the magnitude of each one = =+ N. 
(212 (v4 (0412 @в 


ть centre of the circle : X? + y-6 X 8 y =0 is the point ...... 
(а) (3 5-4) (b) (4 »—3) (с) (3 94) (9) C4 +3) 


[23 | Ais a particle balanced under the effect of the three forces 
as shown in the opposite figure where F is balanced with 
two forces the magnitude of each is 
8 newton and the angle between them is of measure 120° 
»thenF = · newton. 


(2) zero (58 (c) 16 (d) 8 sin 120* 


EZ) Two non parallel planes intersect at ............... 
р р 
(а) a point. (b)astraightline. (c)a plane. (d) a ray. 
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Answer the following questions : 


п The point which lies on the circle : x (y- 5° = 20 is -- 
(а) (2 +3) (6) (35-2) (с) 2 +5} (d) (4,3) 


[2 | Two forces of magnitudes 3 » 4 newton their resultant is 7 newton › then ће measure of 
tlie angle between them is зз 
(а) 0° (b) 60° (с) 180° (4) 90° 


Gir Е , F, and Е аге three forces meeting at a point and they аге in equilibrium » 
then the magnitude of the resultant of F and F, БЕ 


(а) Е, (b) F +F, (OF; (d) zero 
E Two forces of magnitudes 8 › F newton act at a particle » if the measure of the included 
angle is 120? › and their resultant Рз newton » then F = «e newton. 
(a)4 (b) 442 (443 (98 
E The length of the drawer of a right circular cone is 17 cm. and its height = 15 cm. 
» then its total surface area = «em? 
(a) 200 л (b) 136 JT (c) 320 t. (d) 400 7t 


EJ The length of the base side of a regular quadrilateral pyramid is 20 cm. and its height 
is 1043 cm. »then find : 
( 1 ) The lateral surface area. ( 2) The volume of the pyramid. 


(DI O is the origin of perpendicular Cartisian coordinate plane and F = (8 kg.wt. » 135°) 
is a force acts at the point О » then the component of Е in direction of y-axis equals 


(a - 442 (5432 (о 4з (4 


EJ ABCDEF is a regular hexagon » forces of magnitudes 63 35 ‹6¥3 newton іп 
directions AC » AD » AE respectively. then the magnitude and direction of the resultant 
of these forces is ............... 


(а) 18 N. in AD direction. (b) 23 N. in AD direction. 
(c) 20 N. in AÉ direction. (d) 23 N. in AC direction. 


E 


Ba body of weight 32 newton is suspended at the end of a string with length 10 cm. and 
the other end of the string is fixed at a point on a vertical wall and the body is pulled by 
horizontal force to make the body in equilibrium when it distant 6 cm. from the wall. 
> then the magnitude of this force = --------------- newton. 


(a) 24 (b) 40 (c) 36 (4) 28 


Ma body of weight 18 newton is placed on a smooth plane inclines to the horizontal by angle of 
measure 30° and kept in equilibrium by a horizontal force of magnitude F newton. 
s then the magnitude of the reaction of the plane on the body =з newton. 


(0643 (b) 843 (01243 (à 1043 


@ The equation of the circle which its centre (— 4 » 3) and passes through the origin point 


(а) (X + 4Y + (у -33 =5 (6) (X= 4. + (y +3)? = 25 
(c) (X + 4) + (y - 3)2 = 625 (d) (X 4 + (y - 3 = 25 


Ma cylindrical shaped vessel contains water » a metallic body in the form of a right cone » 
its height is 12 cm. and the length of its base radius is 2 cm. is completely immersed in it 
raising the surface of the water in the vessel with 1 cm. 


Find the length of base diameter of the vessel. 


E which of the following nets does not make a regular quadrilateral pyramid when it is 


(a) (b) (c) (d) 


@ е coplanar forces meeting at a point their magnitudes are 12 59 55 {2 9712 and 
7 kg.wt. act due east » north » western north » western south and south respectively 


» prove that the system is in equilibrium. 


? Final examinations 


E The opposite figure describes a solid its volume = 96 Jt cm? e dm 
э its total surface area = +--+ cm? d = у 
(a) 96 л, (b) 48 7t Ф تناه‎ А 
(c) 327 (d) 167 (T 
ت‎ 


O In the opposite figure ; . 
If the equation of the circle is : X? + y?- 6 Х+4у-12=0 
sMBILwhereL:3X-4y 2320; 
MB intersects the circle at A » 
then length of AB = 


: length units. 


(а) 3 (6) 5 (с) 8 (d) 12 


Што forces of magnitudes F » FY3 newton act at a particle » the magnitude of their 
resultant К = Е newton » and Ө, is the measure of the angle between 1% force and the 
resultant and @, is the angle between the 24 force and the resultant » then с 


(2)0, = ê (b) 0, = i ө, (09,=39, (@)0,=48, 


[Û which of the following statements is not true ? 
(a) Any two different parallel straight line identify a plane ? 
(b) Any two intersecting different straight lines have a common point. 
(c) The two skew lines aren’t contained in one plane. 


(d) Any three non collinear points » there is at least one plane passes through them. 


Wm the opposite figure : 


Aright regular pyramid and right circular cone are common in 
the vertex and base such that base of the cone touches the sides 
of the base of the pyramid internally » 


then the ratio between the lateral area of the right circular 
cone and the lateral area of the pyramid = 


w$ ®# ©+ e 


E 
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[20] Force of magnitude 543 N. acts in direction 30? east of the north. It is resolved into two 


perpendicular components » then the component in direction of the east equals ............... ЇЧ. 


m Eug () 5 (с) 4E (a 1545. 


@ piy ЕЛ > Е, , E, are three forces intersect at one point and in equilibrium » 
then the magnitude of the resultant of F, and Е, E eene 


(a) F, (b) F; +F, (© Fy (d) zero 


е opposite figure : < 
A body of weight 18 N. placed on a smooth inclined plane, 
inclined to the horizontal at an angle of measure 30° 


and kept in equilibrium by a horizontal force F N. » 


then F + r = c N. ® 


(063 (b) 1243 (0 1833 (9 2445 


E] The diameter length of the circle : 4 X + 4 y + 16 X- 8 y-16 =0 


equals ............... length units. 
(23 (6 (c) 12 (d) 24 


ET) The ratio between the edge length of regular triangular pyramid and its hight = 


(a) f2 43 3:2 (046:2 (45:3 


[53] 


Answer the following questions : (Calculators are allowed) 


Choose the correct answer from the given answers : 


E) Two forces of magnitudes 3 F and 2 F newton act at a point and their resultant is 


5 Е newton ; then the measure of the angle between them = 


(а) 0° (b) 60° (с) 20° (d) 180° 


ae A force of magnitude 5{3. newton acts in the direction of 30° East of North › is resolved 


into two perpendicular components » then the magnitude of its component in the East 


s45 


susc: di A 
(а) 5 (b) 7 x es (d) 15 


direction = > newton 


©) A uniform smooth sphere of weight 1.5 gm.wt. and radius length 25 cm. is suspended at 
à point on its surface by a light string of length 25 cm. and the other end of the string is 
fixed at the point in vertical smooth wall. If the sphere is in equilibrium » then the tension 


in the string = «e gm.wt. 


(ay 43 (b) 6 (с) 2 {3 (9) 3 
ЕЗ If the three coplanar forces F= 51+ э] QE ait 6j »F,=- 141+ b j act ata point 


and their resultant R = (10 25 3 x) »thena + bz 


(a)-1 (b) 1 (c) zero (d) 14 


E Two forces of magnitudes 5 5 3 newton act at a point and the measure of the angle 


between them is 60° » then the magnitude of their resultant R equals тсс 
(a2 (b)7 (c)8 (d) 5 


[5 | Three forces are equal in magnitude and meeting at a point are in equilibrium » then the 


measure of the angle between any two forces of them is еее 


(a) 60° (b) 120? (c) 90° (d) 150° 


[54] 
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ЕЗ Two forces of magnitudes 4 » Е newton act at a particle » ће measure of the angle 
between them is 120?. If line action of the resultant is perpendicular to the first force 


s then magnitude of the resultant = -.............. newton. 


(442 (5 43 (c) 4 (à) 4{5 


ED ABCDEF is regular hexagon » then forces of magnitudes 4 5 815 +443 »8 newton act at 
a point A in directions AB > AC » AE and AF respectively » then the magnitude of their 


resultant = ............... newton. 


(a) 12 (5 1243 (с) 576 (d) 24 


E The minimum value of resultant of two forces of magnitude 5 › 9 newton and meeting at 


a point equals <............- newton. 


(2) zero (9 (с) 4 (d) 5 


[10 | A body of weight 18 newton is placed on a smooth plane inclines to the horizontal by an 
angle of measure 30° » еп body kept in equilibrium by a horizontal force of magnitude 
F newton » then F = ............... newton. 


(a) 643 (5 1245 (с) 6 (d) 18 


Е =51-3),Е,=-71+2],8,=21+), then R 8 
(a) Ti-2j (b 4i-4j (0) -141+4] (Oo 


ЕЙ Ап of the following cases determine a plane except з 
(а) a straight line and a point not belong to it. 
(b) two different parallel straight lines. 


(c) two intersected straight lines. (d) two skew straight lines. 


 тһе centre of the circle : X + у? — 6 X + 8 у = 0 is the point < 


(а) 3 ~ 4) (b) C4 ›3) (c) C354) (d) 35-4) 
> " = 
E If the equation (X у 25)| y |= О represents a circle » then the length 
-4 
of its diameter = length unit.. 
(2) 10 (b) 20 (c) 100 (d) 200 


[55] 
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[E The volume of the right cone the circumference of its base is 44 cm. and its height 


is 15 em. = ee em? (m= 22) 


(а) 77 (b) 105 (c) 110 (d) 770 


[16 | The volume of the regular quadrilateral pyramid » where the perimeter of its base = 36 cm. 
and its height 10 cm. equals зз: cmi 


(a) 810 (b) 180 (c) 360 (d) 270 


The two straight lines are skew if they are «eeen 
(a) not parallel. (b) not intersecting. 


(c) not coincident. (d) not contained in the same plane. 


[Û If the length of the base side of a regular quadrilateral pyramid is doubled 
> then its volume = 


(a) will doubled. (b) will be three times. (c) will be four times. (d) will not change. 


(©) The length of the tangent segment which drawn of the circle : x. y = f from the point 
(0 »2r)is 


‹а)т (2r (с)]3г o3. 

[20] The lateral surface area of a right circular cone › radius length of its base = 6 cm. » and its 
height = 8 cm. equals е em? 
(9607 (b) 28.70 (c) 10.5 (d)48 X 


Ei The two circles: X +  -2X 46y +1 =0 4X7 -4y? -8X +24 y - 60-0 


are 
(2) touching externally. (b) touching internally. 
(c) concentric. (d) distant. 


Answer the following questions : 


Choose the correct answer : 
[1 The centre of the circle X? + y — 6X + 8 y =0 is the point 
(a) (3 »-4) (b) (4 5-3) (c) (-3 +4) (d) 4 53) 
56 | 


E in the opposite figure : 
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The force of magnitude 12 newton is resolved e 
into two components F, , F, make angles Ф) 
of measures 30° , 90° , then E; = ^ newton. Т "" 
(a) 10 (b 1043 e) 
є)6{з @4{з 

E If the straight line L // the plane X s A €X » then L N X = en 
(OI OL (© {a} @х 


EA If the three coplanar forces Бү= 5 i + 3j sF=a1+6 j »F,=- 14 1 +b j act at 


a point and their resultant R= (10 
(а)-1 (51 


2 >in) sthen a+ b= 


(c) zero (d) 14 


E] Two forces are equal in magnitude and each of them equal F newton if the magnitude of 


the resultant is Е newton » then the measure of the included angle =з 


(20 (b) 30° 


(in the opposite figure : 


If B (2 +0) C (8 +0) » then the equation 


of the circle is +--+ 

(а) x-5} + (y - 4 = 25 
(b) (X+ 5) + (y - 4? = 36 
(с) (C7 5) + (y - 4 = 36 
(d) (X+ S + (y -4 225 


(c) 60* (d) 120° 


E Two forces of magnitudes 3 » 4 newton their resultant is 7 newton › then the measure of 


the angle between them is +--+. 


(a) zero (b) 60° 


(c) 180° (d) 90° 


[ 8 | Number of the planes which passes through two given points is =-=- 


(a) zero (b 1 


(02 (d) infinite. 
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E Two forces of magnitudes 4 , F newton act at a particle » the measure of included angle is 
120° ; if line action of the resultant is perpendicular to the first force » then magnitude of 


the resultant = ·-...:-.-..:... newton, 
(a) 442 (5445 (с)4 
OD m the apposite figure : 


If the body is in equilibrium under acting 

of the shown forces » then m (Z Ө) = eee- 

(a) 30° (b) 60° 
(c) 45° (d) 15° 


Ш which solid » its net is the opposite figure ? 


(а) Quadrilateral pyramid. 

(b) Regular quadrilateral pyramid. 

(c) Triangular pyramid with regular faces. 
(d) Otherwise. 


A In the opposite figure : 


А body is in equilibrium under the action of 

three forces meeting at a point of magnitudes 

F, » F, and F, newton » and the sides of the right-angled 
triangle are parallel to the lines of action of the forces 

in the same cyclic order » then F, : E; : F = сет 


(3:4:5 (b) 3:5:4 (с) 4:5:3 


(а) 180° (5) 120° (c) 0° 


surface area = 90 Jt cm”. » then its volume = ст? 


(a) 105 Tt (b) 957 (c) 100% 
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«405 


w 


(4)4:3:5 


{E If the resultant of two forces acting at a point reaches the maximum value ; then the 
measure of the angle between their line of actions equals ~- 


(d) 60° 


©) The radius length of the base of a right circular cone = 5 cm. and its total 


(d) 120% 
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E which of the following system of forces can not be equilibrium ? 
(a) 10 newton » 10 newton »5 newton. (b) 4 newton »6 newton » 8 newton. 


(c) 11 newton » 7 newton »8 newton. (d) 8 newton » 4 newton » 14 newton. 


EDA regular quadrilateral pyramid. The perimeter of its base = 40 cm. and its height 12 cm. 


s then its lateral surface area = ·-------------- em? 


(a) 200 (b) 240 (c) 260 (d) 320 


EH The volume of the regular quadrilateral pyramid » where the perimeter of 
its base = 36 cm. and its height 10 cm. is «+++ cm? 


(a) 810 (b) 180 (c) 360 (d) 270 


O Two perpendicular forces of magnitudes 2 F — 5 + F + 2 newton act at a particle 
» the magnitude of their resultant is 345 newton » then F = e 


(22 (53 (4 (d) 5 


[1] In the opposite figure : 
Represents a regular quadrilateral pyramid its 


height (h) > then the relation between 


X oy and h is = 5 
ау «y ah (b) х2 +h? = у? 
XY page 2 212 
O) thay e (A) +y=h 
ED In the opposite figure : 


ABCDEF is a regular hexagon » forces of magnitudes 

15 ‚5{3 » 513 and 15 act along АВ ;CA , EA and AF 
» then the magnitude of the resultant К = · newton. 3 Fi 
(а) 5 (b) 10 


(c) 25 (d) zero 


ть general form of the equation of the circle which its centre is (— 2 » 5) and passes 
through (3 »2) is =e 


(а) X +у2-4Х+10у-5=0 (D Х2+у2+4Х- 10у-5=0 
(с) x? +у2+2 Х-5у-5=0 (d) x? +y +4 X- 10y -25 =0 


EJ 
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Answer the following questions : (Calculators are allowed) 


Choose the correct answer : 
ЕЙ F the triangle ABC is rotated about АВ 


with a full turn » then the volume of the 


formed solid = -- “em? 
(а)6бл (087 
(c) 10 7t (d) 127 


Е The volume of regular quadrilateral pyramid is 200 cm? and the length its height is 6 cm. 


» then its-lateral surface area = «cm? 


(a) 30461 (5) 20461 (c) 104/61. (à) 40461 


EJ m the opposite figure : 
А smooth sphere of weight 20 newton rests against a smooth 
vertical wall. It suspended at a point on its surface by means 
of a string and the other end is fixed to the wall at a point 
lies directly above the point of tangency of the sphere 
and the wall » if the string makes with the vertical an angle 


of measure 30° ; then in case of equilibrium T : r = +++- 
(22:1 (1:2 9 


(413:1 (2:5 


[4] A force of magnitude 10{2 newton acts in the direction of East. it is resolved into two 
perpendicular components » one in the direction of eastern north » then the components 


of the force in the perpendicular direction is --------------- newton. 
(a) 10 (b) 20 (c) 1043 (9) 1042 
E Wo forces F = 3i + b jand Е, = а1+2 j act at a particle and they are in equilibrium 
sthen a + b= 
(а) 6 (b)-5 (с)5 (d) zero 
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[8] Tn the opposite figure : 
All the following expressions are 
true except + 


(а) the plane ABB A N then plane ABCD = АВ 


(b) The two straight lines BC and DD are two skew straight lines. 


(c) BEN AB =© (d) m (Z ADC) > 90° 


E If the equation of the circle is : X? + y -4X-6y+4=0 then each of the following is 
correct except e 
(a) the centre of the circle is (2 » 3) 
(b) the circumeference of the circle = 6 Jt length unit. 
(c) the equation of the circle by translation of magnitude two units in the positive 
direction of X-axis is : (X — 4)? + (y- 32 =9 


(d) the equation of the diameter of the circle : X + y = 7 


E In the opposite figure : 
The body is in equilibrium on the inclined 
plane » then all the following expressions 


are true except 


(a) the measure of the angle between the reaction of the plane (r) 
and the weight of the body = 150? 


(b) F= 5*[3 newton. (cr ={3 в 


(d) The component of the weight in the direction of the plane downwards = 5 newton. 


ED If the magnitude of the resultant of two forces acting at a point reached to its maximum 


value » then the measure of the included angle between the two forces = -= 


(a) 90° (b) 180° (c) 0° (d) 30° 


E Two forces of magnitudes 3 and 5 newton and enclose between them an angle of measure 60° 


» then the magnitude of their resultant = -.............. newton. 


(a)7 (Ы 14 (08 (92 
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Ol In the opposite figure : M 
Atriangular pyramid with regular faces » the length AAN 
= / 
of its edge is 12 cm. » D is the midpoint of BC / 
» then all the following statements are true except - 3-4 "d : 
Est Y 
(а) MD 2 843 em. e Ups 


(b) the height of the pyramid = 44/6 cm. 
(c) the total area of the pyramid = 1444/3 cm? 
(d) the plane AMD f the plane MBC = Ø 


( It R is the resultant of two forces » R € [4 › 12] sthen one of the following statements is 
not true 


(а) the resultant of two forces = 413 force unit when the angle between the two forces = 120° 
(b) the resultant of two forces = ays force unit when the two forces are perpendicular. 
(c) the resultant of two forces = 12 force unit when the angle between the two forces = 180° 


(d) the resultant of two forces = 4 force unit when the angle between the two forces = 180° 


[E The least number of planes that can determine a solid is 


(a) 2 planes. (b) 3 planes. (c) 4 planes. (d) 5 planes. 


Cl In the opposite figure : 
A body of weight 200 newton is in equilibrium 
by suspending it by two perpendicular strings 
» AC = 60 cm. › CB = 80 cm. › then all following 


statements is false except : 


(a) AB = 200 cm. 

(b) T, = 120 newton » T, = 160 newton 

(c) T, = 160 newton »T, = 120 newton. 

(d) The body can not be in equilibrium under the effect of these forces 
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x 


nm the opposite figure : 
The equation of the circle v- z 
()(X-3* «(y-4f =9 а 
(b) (X-4Y + (y- 3 =9 


(с) (C3? + (у + 4) 29 z 
(d) (X + 4 + (y + 3) 29 ^ 


[16 | The opposite figure shows a net of a right cone A  2iem М 


»then its height = ‘cem. (x = 2) "a 
s me) 


(c) 14 (4) 743 


[12| In the opposite figure : 


The true one from the following is +- 

(2) the sum of the algebraic components of the forces 
in direction OX 221i 

(b) the sum of the algebraic components of the forces in 2 
direction OY = - 243 j 

OR =-21+243 j 


(d) the set of forces in equilibrium with the force (4 » 120°) 


[18 | The two points (2 »-4) and C i D 4) are the ends of a diameter in a circle » then the 


false statement of the following statements is -- 


(a) the equation of the circle is X? 4- у? =1 
(b) the point (1 » 1) lies on the circle. 
(c) the straight line X = 1 touch the circle. 


(d) the point ( Š s- 2) lies оп the circle. 


Final examinations 


ть equation of the circle M is X? + y? = 4 and the equation of the circle N 
is (X - 3) + y? = 9 and s then eeu 


(а) the two circles M and М are touching externally. 
(b) the two circles M and N are touching internally. 
(c) the two circles M and N are two distant circles. 


(d) the two circles M and N are two intersecting circles. 


ET) Two forces F and F » such that R =F » then the measure of the angle between the two 


forces = 
(a) 30° (b) 60* (c) 120° (d) 150* 
E In the opposite figure : 


The false statement is <... 


(а) the sum of algebraic components of the forces in 
direction OX = 10 

(b) the sum of algebraic components of the forces 
in direction OY = 1045 

(c) the resultant of the set of forces — 2043 


(d) the resultant acts in the direction of AD 


Answer the following questions : 
Choose the correct answer : 


ua The magnitudes of two forces acting on a particle are 5 » 8 newton »then the smallest 
value of their resultant — newton 


(а)2 (3 (07 (d) 13 


B Two forces of magnitudes 342 and 6 newton and the measure of the angle between 
them is 135° » then the measure of the angle between their resultant and the second 


forces is -ee 


(a) 30° (b) 45° (c) 60° (d) 90° 
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Ете equal forces » the magnitude of each is 6 newton » the magnitude of their resultant is 


6 newton » then the angle between them is 


(a) 30° (b) 60° (c) 120° (d) 150° 

BB two for forces “т jf equal of magnitides of > Оена between them an angle of measure z 
if their resultant is 8 newton » then the value of each force is 777 newton. 
a2 2 (4 caf (a8 

ae In 1 the : opposite figire : 


(0) 
If the force 10 newton is resolved into two components F, and F, 


inclined to forces by 60° and 90° respectively 09) 
y then Ej = oe newton, co 


(ay 5{3 (b) 10 (1043 (a) 20 


GBA force of азана 6 newton acts in direction of North. It resolved into two perpendicular 


components » so its component in the direction of East = <... newton. 
(2) zero (b)3 © ae (46 
gin the appuatié figure : 
The force F is the resultant of the two forces F, and F, 
RF 
> then — E 2 = 
" © o sin 75° + sin 30° 
(а) sin 30° + sin 45 (b) sin 75° 
sin 45° + sin 30° sin 75° 4 sin 75^ 75° 
e sin 75° (9 230° sin 30 sin 45* 
Gui 257 E; -7i- 5j men IRI = ө — force unit. 
(25 Lal (с) 12 (d) 13 


[5] If three forces næg ata | point and acting up on à parcie äte are in equilibrium 
» then the magnitude of each force is proportional to the een of the included 


angle between the other two forces. 


(a) tangent (b) sin (c) cos (d) cotangent. 


— 
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ША lamp of weight 280 gm.wt. is attached to the end of a string. 
It is in equilibrium under the effect of a force perpendicular to э. (Т 
the string when it is inclined to the vertical by an angle of ш. T 


measure 60° » then E = 


DES DES (o43 (92 


үз 


Gira body of magnitude (F) is in equilibrium with two forces of magnitudes 5 and 3 newton 
and the measure of the angle between them is 60° , then F = ............... newton. 


wfo (b) 434 (07 (d) 15 


ON The radius length of the base of a tight circular cone = 5 cm, and its total surface 


area = 90 Jt cm? , then its volume is -.............. cm? 
(a) 957 (b) 100 7 (c) 105 x (d) 120 3t 
[13 | In the opposite figure : " 
À right circular cone in which m (2. AMB) = 30° j / X 
the radius length of the base = 5 cm. / 5 
+ then its total area = ............... cm? E = \ 
(а) 50% (b)75 x E Sm. В Sem 74 


(c) 100 7t (d) 125 7 


Wire volume of a regular quadrilateral pyramid › where the perimeter of its base is 36 cm 
8 q y P 
and its height is 10 cm. is - cm? 


(а) 180 (b) 270 (c) 360 (d) 810 


ША regular quadrilateral pyramid , the perimeter of its base is 40 cm. and its height is 
12 cm. » then its total surface area = ı.............. cm? 


(a) 200 (b) 240 (c) 260 (d) 360 


(O The circumference of the circle which its equation is X? + y? = 8 is 
(авл (b) 64 ot (0227 Фал 
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ҥе straight line L // the plane X »ACX »then LC) X = ss... 
(a) O (DL (c) {A} (dX 


M The general form of the equation of a circle which its center is (— 2 » 5) and passes 
through the point (3 »2) is с 


(a) X? ey! AX 10y-520 (b) x? +у2+4Х-10у-5=0 
()X ey e2X-5y-520 (d х2 +у2+4Х-10у-25=0 


@ тһе equation of a circle which its center is (- 4 » 3) and passes through the origin 


(а) (Х + 4) + (у - 3) = 5 (b) (X + 4 + (у – 3)? = 625 
(c) (X 4 + (y 23 2 25 ( (X - 4 + (y +3)? 225 


E If we cut a regular quadrilateral pyramid by a plane parallel to its base » then the resulting 


section is +. 


(a) triangle. (b) square. (c) rectangle. (d) circle. 


[21] The two lines be skew if they are зс . 
(а) not parallel. (b) not intersecting. 


(c) not coincident. (d) not contained in the same plane. 


Answer the following questions : 


Choose the correct answer from those given : 


ЕВ If the resultant of two forces acting at a point reaches the maximum value ; then the 


measure of the angle between their line of actions equals +--+- 


(а) 180° (b) 120° (c) zero? (d) 60° 


EB The height of a regular quadrilateral pyramid is 4 cm. and its volume 12 cm? 
» then the side length of its base = ~+- 


(a1 (b)2 (c)3 (d)4 


Final examinations 


ЕЗ In the opposite figure : j 

Р, / R12 

(a) 12 cos 75? (b) 12 cos 45? | "3 

/ 
(c) 6 sec 45° (d) 6 csc 75° м 
A45 f 

ЕЙ In the opposite figure : Ба ف‎ 

plane A À B Г plane A C Û = ت‎ B | 

(a) AR (b) BB Di A 

() tê (à АС с ü 


E Two forces of magnitude 4 » F newton act at a point and measure of the angle between 


them 120° and their resultant is perpendicular on 1° » then value of F = === newton. 
(а) 4 (58 (c) 6 (92 


[Ol Right circular cone » length of its base radius is 6 ст. and its height 8 cm. › then its lateral 


area = cm? 


(a) 60 7 (b) 28 Yt (c) 10% (d) 48 7L 


ЕЙ The circumference of the circle which its equation is : (X — 3y4 (y* 2? =25 


equal - . length unit. 


(2)23 (зл (O10 (d)25 xt 
{E If the three coplanar forces F, = 5 1+3 iF =a 1+6 j Fg 7-14 i+b j act point 


and their resultant R = (10 2» 3 x) sthen at bz em 


(а)-1 (б) 1 (с) zeto (4) 14 


©) in the triangular pyramid of regular faces » if the sum of lengths of its edges is 18 cm. 


s the its total area = ==- 


(a) с (b) zi 2 (c) {з (95. 


Multiple choice examinations | 


Din the opposite figure : (©) (3%) 


If the body is in equilibrium under acting of the shown forces 


s then m(Z 0) = се ° 
qu (b) 60 
(©) 45 (d) 15 EA 


E The volume of the right cone is 27 Jt cm), and the circumference of its base is 6 Л cm. 
> then its height is зз cm. 
(а) 27 (6) 18 (с)9 (d) 6 


[12 ] If the length of the base side of a regular quadrilateral pyramid is doubled » then its 


volume eee 
(a) will doubled. (b) will not change. 
(c) will be three times. (d) will be four times. 
E m the opposite figure : E D 


ABCDEF is a regular hexagon » forces of magnitudes 15 

54355 3 and 15 newton act anlog АВ, CA „БА and AF F c 
»then the magnitude of the resultant К = ----------- newton. чу Nri 
(а) 5 (b) 10 (c) 25 (90 ^ (is) B 


& If three forces meeting at a point and acting up on a particle are in equilibrium 


s then the magnitude of each force proportional to the -- = of the included 
angle between the two others forces. 


(а) cosine (b) sine (c) tangent (d) contangent 


[15] In the opposite figure : 
A weight of magnitude W newton is suspended in one end of 
string and the other end of the string fixed in a point on a vertical 
wall » the weight is pulled by a horizontal force of magnitude 


F newton till the string become makes an angle 0 with vertical 
which of the following statements is not correct in equilibrium state ? w 


@)F=Wtn@ ()W+F+TsO  (o0T2Eh.w? ()T=F+W 
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Г] The volume of regular hexagon pyramid is 843 cm?. and its height is 4 cm. 
» then perimeter of its base = 


(а) 2 (b) 12 (©) 6 (а) 643 


A force of magnitude 51 3 newton act in direction 30? east of north is resolved into 
two perpendicular components in direction » then value of component in the east 


direction =. newton. 
513 
2 


(а) 5 (b) 7.5 (с) (d) 15 


@ The equation of the circle which its center (— 4 » 4) and touches X-axis and y-axis 


(0) Х2+у2+8Х-8у+16=0 (b) X34 y? = 16 
(o) Х2+у2-8Х+8у+16=0 d) Х2+уг=8 


Ш Two forces аге equal act at a point and the measure of ће angle between them is 90° and 


their resultant is 8 newton › then the magnitude of each is -.---.------... newton. 
(a) 242 (b)4 с)4{2 (d)8 


Н] Volume of regular triangular pyramid is 12 cm? and area of its base is 4 cm? 
»then its height = ee 


(a)3 (b) 6 (с)9 (4) 2 


EI] In the opposite figure : 
АВ is a uniform rod with length 20 cm. and its 


a 


weight = 30 newton attached by a smooth hinge fixed 


on a vertical wall in the end À and at the end B suspended 


by a light string with length 2042 cm. its other end fixed A m 


at point C on the wall above point A if the rod in equilibrium 

in the horizontal position » then the reaction of the hinge ---.--------- 
(a) action direction AB 

(b) its line of action distant 10 cm. from the wall. 


(c) bisects BC (d) is magnitude = 15 newton. 
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